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BROWN & SHARPE MILLING MACHINES 
2A and 3A UNIVERSAL--2B and 3B PLAIN 


— ———to take full advantage of correct speeds for small end mills and 
new cutting alloys such as tungsten carbide 


————to reduce setting-up time through convenience of complete front 
and rear controls 


——-—-—to reduce time between cuts through power fast travel in all 
directions available from front or rear 


32 Spindle Speeds 
to 1300 R.P.M. 


32 Table Feeds to 


62” per min. 
ROWN & SHARPE 


Complete Table con- 
trol from front or 
rear operating 

position 


Motor Driven, with 

electrical controls 
and wiring en- 
closed 


Ask 

our representative to 
tell you about these 
modern cost-cutting 
machines — or — send 
for a circular. 
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Business IS 


Better 

















Says 
Leonard P. Ayres 


are genuinely better in 

March than they were 
in December, or January, 
or February, despite the 
fact that business activity 
is not greater now than it 
was then. 

The improvement is in 
fundamentals rather than 
on the surface. It is pres- 
ent in fact, even although 
it is only slightly reflected 
in the figures. 

In recent weeks there has 
been a long series of devel- 
opments that are either 
directly conducive to busi- 
ness improvement or are 
safeguards against contin- 
ued decline. Even a partial 
list of them makes an im- 
pressive array. 


[9 re sen conditions 








Economist of world repute, conservative in his findings and 
cautious in his statements, Col. Ayres, Vice-President of 
the Cleveland Trust Co., sees improvements in business 
fundamentals 



























ITH the increasing emphasis on quiet opera- 

tion of automotive units, precision boring 

plays an important role in the manufacture 
of 1932 motor cars. How this method reduces costs 
and achieves closer manufacturing tolerances is told 
in this article about operations accomplished by the 
Ex-Cell-O precision boring machine with suitable 
fixtures. 

Fig. 1 shows a full hydraulic fixture for holding 
three aluminum pistons during the-rough and fin- 
ish-boring operation of the piston-pin hole. The pis- 
tons come to this machine completely finished, with 
the exception of the piston-pin hole. Tungsten-car- 
bide tools are used on the roughing operation and 
diamond tools on the finishing operation. 

This fixture was mounted on a large double-end 
boring machine similar to that shown in Fig. 3, with 
the exception of the fixture. The machine operates 
automatically through the entire cycle after the op- 
erator has loaded three pistons in the fixture and 
pressed the starting button. The pistons are locked 


Fig. |—A full hydraulic fixture for hold- 
ing three aluminum pistons for rough 
and finish boring 
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Quiet Operation of Car Parts Demands || 


Cost is reduced while closer 

manufacturing tolerances are 

achieved by careful planning of 
suitable fixtures 


automatically in position, advanced to the roughing 
operation and next to the finishing, which is at the 
opposite end of the machine, then returned to the 
center of the machine, fixture opened and pistons 
partially ejected for unloading. 

Approximately 1/16 in. stock is removed during 
the roughing operation, and 0.006 in. to 0.008 in. on 
the finishing. The production is approximately 150 
pistons per hr. on one machine, with one operator. 
However, one operator can handle two machines, 
giving a total production of approximately 250 pis- 
tons per hr. 

This boring operation produces pistons with the 
compression height accurate and the pin hole abso- 
lutely square with the skirt. The bore is within 
0.0001 in. for round and straight, and is in perfect 
alignment. The size of bore is produced so ac- 
curately that the bearing-surface life on the full- 
floating pins is increased many times. The life of 
a diamond on this job is approximately 10 relaps, 
with approximately 20,000 holes per relap. 

To meet the high production required on connect- 


Fig. 2—A double fixture for holding 
connecting rods while boring both ends 
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Higher Degree of Precision in Boring 


by John E. Wells, 


Ex-Cell-O Tool & Aircraft Corp. 


ing rods, a fixture with two separate hydraulically 
controlled units is used for boring both ends in one 
operation, as shown in Fig. 2. One unit is loaded 
while the other is in the boring operation. Each rod 
is held in position by means of centers, two on the 
crankshaft end, and one on the piston-pin end. A 
swinging back plate covers the unit under operation 
and retains the coolant, which is directed around the 
cutting tool. 

Another method can also be used for locating the 
rod by clamping the side face of the rod to the fix- 
ture, allowing the pin to seek its location, after 
which a self-acting clamping mechanism locks the 
pin end of the rod in position. 

The large end has spun babbitt and the small 
end rolled bronze. Diamond tools are used on 
both diameters and 0.010 in. to 0.012 in. stock is 
removed from the diameter. Production is ap- 
proximately 160 rods per hr. 

One of the outstanding problems is to reduce 
gear noise to a minimum. Many methods have 

- been used to damp this noise, but the best method 
is to accurately produce these gears and eliminate 
the source of this difficulty. The cluster gears in 
the fixture in Fig. 3, which are unusually long for 
boring, are being successfully bored on a produc- 
tion basis. The bronze bushings in each end of the 


Automotive Industries 
































gear are finish-bored by the boring units on that 
end of the machine. Three gears are held in the fix- 
ture, which is hydraulically operated. The gears 
are located from a ground O.D., and after the bor- 
ing operation the teeth are lapped to insure quiet 
operation. Approximately 0.010 in. to 0.012 in. stock 
is removed from the diameter, and a production of 
approximately 100 pieces per hr. is obtained. 
Transmission reverse idler gears are bored in a 
double-end fixture shown in Fig. 4. Two gear chucks 
are located at each end for holding the gears. This 
permits one side to be loaded while the opposite is 
being bored. The gears are clamped in the chucks 
by means of four master cam gears, which insure 
concentric registering of the pitch diameter of the 
gears. These master gears are hand operated by a 
lever at the top of each chuck. A suitable spray is 


Fig. 3—Complete large yn boring 
machine with holding fixture for 
cluster gears 






Fig. 4—Two reverse idler gears are 
bored while loading two new gears 
on opposite side of fixture 
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Fig. 5—A complete small type boring 
machine with fixture for synchronizing 
cones 


provided at the back of each chuck. The coolant 
guards are so mounted on a pivot arm that one is 
open when the other is closed. 

The bronze bushings mounted in each end of the 
gears are finish-bored in one operation. Approxi- 
mately 0.010 in. to 0.012 in. stock is removed, pro- 
ducing about 190 finished pieces per hr. 

Among the interesting parts that the Ex-Cell-O en- 
gineers were called upon to bore were the front and 
rear synchronizing cones. The surface to be bored 
is an inside-tapered face with slots running at right 
angles to the inner and outer diameter. This meant 
that the cutting tool must pass over each slot every 
revolution, with the result that it was unusually dif- 
ficult to obtain the required finish. Fig. 6 shows the 
machine for this job, with boring units and fixture 
in place. 

The parts are held in small, balanced chucks, 
mounted on the nose of the motor-driven boring unit. 
The work is rotated at 3600 r.p.m. Boring tools are 
mounted in boring bars, carried by slides, which in 
turn are mounted on a fixture located directly in 
front of the boring units and on the movable table 
of the machine. Each boring unit is adjusted to the 


proper angle by a pivot point at the back of the 
bracket and two opposed micrometer screws in the 
front. In addition, hold-down bolts are used for ad- 
ditional rigidity. 

About 0.008 in. to 0.010 in. stock is removed, with 
a production of approximately 300 pieces per hr. 


Motor End Frames 


The boring of both motor and generator end 
frames has been successfully introduced to the auto- 
motive industry, the fixture in Fig. 6 being repre- 
sentative of this type of work. 

A double-end fixture is used while boring the 
bronze bushing in the end frames. Two parts are 
loaded on one side while two similar par‘s are being 
bored on the opposite side of the fixture. The end 
frames are placed in large seating rings located on 
the circular dowel. The parts are held in position 
by means of spring tension clamps. An adjustment 
is provided for a range of diameters to be bored. 
Suitable coolant manifolds are placed in front of 
the part, and as the boring quill enters the work, a 
conical stream of water is directed on the cutting 
tool, washing the chips ahead of the tool. 

Two boring units are mounted on each end of the 
machine. The bearings are rolled bronze, and ap- 
proximately 0.008 in. to 0.010 in. stock is removed 
on the diameter. Production per hour is approxi- 
mately 240 pieces. 





Fig. 6—A range of motor end frames 
can be bored with this fixture 


F.W.D. Develops Front Drive Truck 


HE Four Wheel Drive Auto Co. of Clintonville, Wis., 

is developing a line of front-driven trucks and has 
recently announced the first of the series, the Model 
LBU, a 5-ton low-frame design. The general design 
is similar to that of the company’s four-wheel-drive 
trucks, the drive to the rear wheels being omitted, of 
course, and the frame brought down lower to the 
ground. The wheelbase is 171 in., the tread 69 in. in 
front and 7614 in. in the rear, and the frame height 
is giyen as 21 in. A six-cylinder 44% by 51%-in. engine 
is fitted, developing 91 hp. Tires are 9/20 in. The 
rear axle is of the drop-center type and is secured to 
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the rear chassis springs by means of U-bolts passing 
through spring saddles which surround the axle ends 
outside the frame side members. Instead of providing 
the frame with a kick-up over the rear axle to permit 
of low mounting, the frame side rails are cut into 
from the bottom at these points and then reinforced 
by braces bolted to the lower flange of the side rails. 
The two-level frame has 7 by 3 by 11/32-in. side 
channels and is 42 in. wide. There is a drop in the 
frame level back of the cab, at which point there are 
gussets of %4-in. boiler plate. The list price of this 
truck, complete with cab and dual tires, is $4,800. 
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Synchronizing Gear Simplified 


in Muncie-Designed Transmission 











Fig. | — Vertical 
section through 
Muncie synchro- 
mesh transmission 


From car speed of 60 
m.p.h., shifting from high 
to intermediate ratio can 
be accomplished in max- 
imum of 1.5 sec., with 
simplified shifting mech- 
anism used on this year's 
Pontiac and Oldsmobile 


by P. M. Heldt 











NEW transmission of the synchromesh type has 

been developed by the Muncie Products Division 
of General Motors Corp., Muncie, Ind., and is being 
used on this year’s Pontiac and Oldsmobile cars. A 
vertical longitudinal section of the transmission is 
shown herewith. The general arrangement of the parts 
is unusual in that the intermediate pinion and gear 
are located close to the rear wall of the housing, in- 
stead of in the center, and that the low-speed and 
reverse gear (which is located in the center), instead 
of being splined directly to the transmission main 
shaft, as is customary, is adapted to slide on a sliding 
sleeve provided with splines of special form on the in- 
side and with involute splines (or gear teeth) on the 
outside. The two ends of the sliding sleeve form mem- 
bers of positive clutches by means of which the inter- 
mediate and high speeds are engaged, these clutches 
being of the internal-and-spur-gear type. The other 
members of these clutches are integral with the inter- 
mediate gear and the transmission drive pinion re- 
spectively. 

Each of these two gears is provided with a lateral 
extension with a conical outer surface forming part of 
the synchronizing clutch, and an internal gear ring 
forming part of the positive clutch. The intermediate 
gear, of course, turns freely on the transmission main 
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Fig. 2— Spring of synchro- 
nizing mechanism 











shaft when it is not transmitting power, and it is 
mounted between a bronze thrust ring at the forward 
end which is backed up by a steel split washer set into 
a groove cut into the splined shaft, and a steel washer 
at the rear end which is held between a shoulder on the 
shaft and the inner race of the rear-end ball bearing, 
which latter in turn is held in place by a nut on the shaft. 

The most interesting feature of the transmission re- 
sides in the synchronizing clutches. There are two of 
these clutches, one associated with the transmission 
driving pinion and the other with the intermediate 
gear, but since they are identical we will refer to one 
only in the description. 

The principal part is a pressed steel drum, into the 


March 19, 1932 




























































































448 









cylindrical part of which is 
set a bronze ring with coni- 
cal inner surface. On its open 
side the drum has wide slots 
cut in its edge, and in the 
inner surface of the project- 
ing teeth thus formed a 
groove is turned into which 
is set a snap ring which keeps 
the drum assembled with the 
gear. The drum is provided --- 
with three integral spokes ( 

whose inner ends engage into | 
the spline slots of the main 
driveshaft. These spoke 
ends, however, are consider- 
ably narrower than the slots, 
and thus permit of a certain 
angular motion of the drum 
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a certain angular motion 
with relation to the splined 


SPRING shaft, as soon as the two 

SPLINED members of the synchroniz- 

«4 SHAFT ing clutch contact with each 

mM other, the drum is moved 

_- SL/DING angularly with respect to the 
MEMBER 


shaft until the side of its 
spoke ends up against the 
side .of the spline on the 
shaft. 























SPOKE OF | 
CLUTCH DRUM i 

Fig. 3—Diagram showing cam 

surfaces of drum spoke and 

sliding member 


The average time neces- 
sary to complete the shift 
from high speed to second at 
any car speed up to 60 m.p.h. 
does not exceed 1.5 seconds. 
If we assume that the car is 
running at 35 m.p.h. in direct 
drive when the shift is made, 


in contact 








with respect to main drive- 
shaft. 

At the bottom of each 
spline slot in which one of 
the drum spokes engages there is located a steel spring 
of the form shown in Fig. 2. It will be seen from the 
cross section of the main driveshaft and the sliding 
member on it, in Fig. 1, that while the main driveshaft 
has six splines, the sliding member has only three, 
three of the slots in the shaft being occupied by the 
steel springs. Moreover, large slots are cut into the 
sliding member at both ends to enable the end portions 
of the sliding member to pass through between the 
spokes of the drum to the internal gear teeth cut in 
the lateral extension of the gear to be engaged. 

It will be seen that there are two humps on the spring 
in the spline slot. When the sliding member is in the 
neutral position these humps are just beyond the ends 
of the sliding member and their tops are slightly higher 
than the interior surface of the sliding member above 
them. The result is that when the sliding member is 
shifted toward the gear, it carries the spring along 
with it. It will be noted that the end of the spring 
is turned up, and almost immediately after the sliding 
member starts on its motion from the neutral position 
toward the gear to be engaged, the end of the spring 
contacts with the spoke of the drum and presses the 
bronze cone in the latter against the conical surface 
on the lateral extension of the gear. 

Engagement of the frictional surfaces of the two 
members of the synchronizing clutch has three distinct 
effects. In the first place, since the spring cannot move 
any farther toward the gear, if the motion of the slid- 
ing member is continued, the latter will depress the 
hump on the spring and slide over it, thereby main- 
taining the pressure between the two members of the 
synchronizing clutch at a substantially constant value. 
Secondly, owing to the friction between the two mem- 
bers of the synchronizing clutch, the gear is accelerated 
(or decelerated) to bring it into synchronism with the 
splined shaft. Finally, since the drum is capable of 






World Rubber Markets—Next Week 


that the speed of the main 
driveshaft is 1875 r.p.m. and 
that of the second-speed gear 
1150 m.p.h., then, to make a 
noiseless shift, the speed of the second-speed gear must 
be increased from 1150 to 1875 r.p.m. (or by 725 
r.p.m.) in 1.5 seconds, which corresponds to about 480 
r.p.m. per second or 8 revolutions per second per second. 

This requires a higher pressure between the mem- 
bers of the synchronizing clutch than it is possible to 
apply through the flat springs, and to speed up the 
synchronizing action the following means are provided: 

Referring to Fig. 3, the spokes of the drum are 
beveled on the side toward the sliding member, and 
when a spoke is up against one side of the spline slot, 
one of its beveled cam surfaces is in line with a cor- 
responding beveled surface on the jaw or projecting 
portion of the sliding member. Therefore, as the op- 
erator continues to press on the shift lever, and through 
it on the sliding member, these beveled surfaces come 
in contact with each other, and additional pressure is 
applied to the drum to force it into more intimate con- 
tact with the gear cone, thereby expediting the syn- 
chronizing effect. 

The contact of the angular cam surface prevents 
further endwise movement of the sleeve until synchro- 
nization is sufficiently completed to reduce the rotative 
effort or drag of the gear being synchronized to a point 
where its pressure is less than the lever pressure ex- 
erted on the angle faces. The cam angles then slide 
to the apex and release, allowing the friction cone to 
free itself, giving a slight free or hunting period dur- 
ing which the teeth of the sleeve and gear can align 
themselves and allow the sleeve to slide into final lock- 
up position, in which the car is driven. 

The first-reduction gears and the intermediate-speed 
gears of this transmission are cut with helical teeth, 
the helix angles being such as to give continuous tooth 
contact. Thrust washers are provided on both ends 
of the secondary gear cluster, while the thrust on the 
gears on the upper shafts is taken on ball bearings. 





For the past two years AUTOMOTIVE INDUSTRIES has had pleasure in offering 
its readers a concise, authoritative annual review of world rubber markets by Harry 
Symington of the internationally known firm of rubber factors, Symington & Wilson, - 


London. 


Mr. Symington's review of 1931, with his predictions for 1932, will appear in our 


next issue, March 26. 
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JUST AMONG 


OURSELVES 


Heroic Treatment 
for Overproduction 


VERY time an _ important 
cleanup of old models takes 
place—and they still do take place 
frequently—arguments, recrimi- 
nations and bad feeling run 
through the trade and industry. 
Particular methods used in the 
particular cleanup are criticized. 
The ill effects on the whole trade 
are pointed out by suffering deal- 
ers. And suffering is no longer 
done in silence in the automobile 
business. 

Sometimes the criticisms of 
cleanup methods are unjust. 
Usually they aren’t. Whether 
they are or no, isn’t as important 
as the loudness of the arguments 
indicates. There may be some 
merit to discussion of what 
method of inflicting capital pun- 
ishment is the most human. But 
from the standpoint of the con- 
victed criminal, the whole argu- 
ment isa bit academic. The only 
thing that can save him is aboli- 
tion of capital punishment. 

Some ways of cleaning up are 
better than others. Elimination 
of cleanups by better planning, 
however, is what the trade needs. 
It will continue to suffer as long 
as rather regular cleanups by 
important companies continue. 


Time Will Clean 
Up the Cleanups 


HE ill effects of cleanups run 

way back into the parts and 
raw material fields. They affect 
stability of production releases, 
bring about losses which cause 
greater pressure for low parts 
and equipment prices and bring 
distress to those who conduct 


them as well as to those not con- 
ducting them at the moment. 
When cleanups come at the be- 


‘ginning of the best selling season 


their deleterious effects are even 
greater, of course, than when 
they happen at the end of the 
year. But the effects are injuri- 
ous no matter when they occur. 

The basic reason for cleanups 
lies probably in tremendous over- 
capacity for production. They 
probably will continue so long as 
there remains so great a disparity 
as at present between demand for 
and capacity to produce automo- 
biles. Eventually that gap will 
be closed by the force of eco- 
nomics. 


Time Well Spent 
With "Business Adrift" 


UST finished Donham’s “Busi- 

ness Adrift” with which, we 
suppose, many of our readers al- 
ready are familiar. A difficult 
book to summarize because the 
conclusions reached are so defi- 
nitely dependent on an under- 
standing of the detailed method 
of analysis set up. Belief in 
protective tariff and disbelief in 
vigorous export trade as an eco- 
nomic “out” for United States 
are prominent among conclu- 
sions. But if you haven’t read 
the book, that statement doesn’t 
tell you what the author thinks 
at all. 

It’s one of those volumes that 
every executive should read and 
which chief executives ought to 
be compelled to read. 

Chris Morley’s “Swiss Family 
Manhattan” has its points, even 
for those who don’t like Morley’s 
whimsicality. And in “Maid in 
Waiting” Galsworthy writes as 
delightfully and perfectly as ever 








































of people distantly related to but 
not quite so interesting as the 
Forsythes. 

The little 100-page volume 
called “Man and Technics,” by 
Oswald Spengler, the man who 
makes pessimism inspiring, is 
either a very profound or a very 
silly work. Certainly it is grand, 
gorgeous and powerful. Herb 
Hosking, our news editor, wrote 
a review of this book for Auto- 
motive Industries of March 5. 


Not too Busy 
to Read 'Em 


LONG with a good many 
other men of our acquaint- 
ance we have found more and 
more difficulty finding time to 
read in recent months. Added 
business pressure always brings 
mental fatigue and quicker rush- 
ing to comics and thrillers. 
Outside reading really should 
be increased, though, as business 
pressure rises. It helps to keep 
one seeing his daily problems in 
proper perspective; makes one 
conscious of the existence of 
other and wider problems than 
the ones over which one is stew- 
ing at the moment—and some- 
times even stimulates ideas which 
help in the approach to those 
daily problems. Few of us can 
afford to get too busy to read! 


Five Pounds 
of Importance 


UST about 5 lb. of material 
can make the difference be- 

tween a perfect unit for trans- 
portation of freight and a per- 
fectly useless one if you take 
the 5 lb. out of just the right 
places in the unit. 

At least that’s what Merrill 
Horine of Mack told us the 
other night in a sort of “Auto- 
motive Oddities” discussion. 
“When a 10,000-lb. truck chassis 
finally wears out,” was the way 
he put it, “the difference in 
weight due to wearing of parts 
is just about 5 lb.”—N. G. S. 
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plug with thermo- 

couple in central 
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high compression, and multitude of cylinders is 

prone to suffer from faulty mixture distribution 
at certain speeds and loads. Incorrect mixtures re- 
ceived by certain cylinders often are the cause of igni- 
tion miss, detonation, spark-plug fouling, and carbu- 
retor backfires. 

The flow of mixture through the induction system 
is far from being uniform. Its direction changes 
continuously, which causes fuel precipitation and lack 
of homogeneity, and the ignition spark, therefore, 
must be capable of firing not only a correct mixture, 
but also one which is either too rich or too lean. 

The mixture in a cylinder may be so rich that com- 
bustion residuals will cover the spark-plug insulator 
with a coating of carbon, and a few minutes’ run will 
then be enough to cause ignition miss; yet a change to 
a few hundred r.p.m. above or below this critical speed, 
or to a slightly smaller or greater throttle opening, 
will correct the mixture, and if the plugs are partly 
fouled, they will be cleaned again, due to the high 
temperature of the insulator. 

Moreover, with an incorrect mixture a higher spark- 
ing voltage is required to jump the gap; consequently, 
there is a possibility of ignition miss whenever either 
the gap is too wide or the plug is slightly fouled. 

From the standpoint of power balance, also, the 
mixtures in the different cylinders should be as nearly 
alike as possible, since smooth, rhythmic flow of energy 
can be achieved only if the outputs of the cylinders 
are equalized. 

There is at present a need for a routine test for 
mixture distribution—a test which will give directly 
the relative leanness or richness of cylinder mixtures 
under all operating conditions. Several methods for 
checking the mixture characteristics are already in 
use, and the merits and disadvantages of some of 
them will be summarized in the following: 

Exhaust-Gas Analysis—From the results of an ex- 
haust-gas analysis the air/fuel ratio can be calcu- 
lated either by application of the stoichiometric bal- 


‘| Bs modern automobile engine with its high speed, 
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Mixture Distribution in 


Method evolved for routine testing 
gives temperature curve claimed to be 
as accurate an index of air/fuel ratio 
as CO, curve or indicator-card data 


by Hector Rabezzana 


Chief Spark Plug Engineer 


and Stephen Kalmar 


Research Engineer, AC Spark Plug Co. 


ance (the chemical composition of the fuel used hav- 
ing been determined previously), or by the use of @ 
CO,—air/fuel ratio curve, or of Professor Lockwood’s 
diagram. To determine the chemical composition of 
gasoline is not an easy matter, as it calls for the use 
of chemical apparatus and the service of a chemist. 
As regards to the use of CO. or CO.,0, and CO curves, 
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Fig. 2—Spark plug temperature observa- 
tions made on General Motors Proving 


Grounds 
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Cylinder Studied by Measuring 


Spark Plug Temperature 


Part | ——Part 2 will appear in 


next week's issue 














Fig. 3—Complete apparatus used in the AC Sp ark Plug Company's experimental laboratory for 
measuring spark plug temperatures and simultaneously checking against exhaust-gas analysis 


it is absolutely necessary to determine the relation 
of the exhaust gas components to the air/fuel ratio 
for the particular fuel which is to be used in the dis- 
tribution tests. This usually means the use of a 
single-cylinder experimental engine and reliable air 
and fuel-measuring apparatus. In any case, an in- 
dividual exhaust system has to be set up, with separate 
exhaust tubes several feet long from each cylinder, to 
prevent errors due to mixing. Whether or not such a 
special setup will affect engine performance is open to 
argument. 

Indicator Cards—These lend themselves very well 
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to the determination of power balance in multi-cylin- 
der engines. For the determination of peak pressures, 
rates of pressure rise, times of combustion, etc., cycle 
indicators, that is, those which give cards of single 
cycles, are preferable to instruments which give an 
average card of several successive cycles. For cylinder 
analysis (i.m.e.p.), on the other hand, it is advisable to 
take an average of 30-35 cards, if cycle indicators are 
used, or to use a composite indicator. In order to 
determine which cylinders get a lean and which a 
rich mixture, it is necessary to cover the entire air/ 
fuel ratio range of the engine. Unless indicators are 
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used which are combined into a single unit with the 
spark plug, it is necessary to drill a separate hole in 


the combustion chamber, which is not always prac- © 


ticable, and since most commercial engine indicators 
are rather expensive and their handling requires skill 
and special training, it seems hardly advisable to use 
them in routine work. . 

Specific Fuel Consumption Curves—The fuel-econ- 
omy curve combined with a load or torque curve offers 
excellent means for checking progress in development 
work. This method, which is extensively used in the 
industry, consists in plotting the torque and the specific 
fuel consumption (lb./b.hp.hr.) against the air/fuel 
ratio or against the rate of fuel consumption (lb./hr.) 
and determining the point of greatest leanness corre- 
sponding to maximum power, and the point of mini- 
mum specific fuel consumption (maximum economy) 
on both curves. The distance between these two points 
is a criterion of the excellence of mixture distribution. 
Optimum distribution is achieved when the distance 
between the two points is the least. This method 
serves to bring out any improvement accomplished by 
a change in setup, but it does not locate the faulty 
cylinder. 

CO + H. Recorders—These are very useful for de- 
termining the amount of fuel wasted. They require 
special setups (separate exhaust lines), and their use 
is limited to the rich side of the air/fuel ratio range. 
If used to record the CO + H, content of the combined 
exhaust from all cylinders, a general picture of the de- 
gree of fuel utilization is obtained. 

Spectrograph—This is often used successfully to 
determine the quality of the fuel mixture, but being a 
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laboratory instrument it is not suitable for routine 
work. 

Liquid Fuel Distribution—This is a laboratory 
method for determining quantitative liquid fuel dis- 
tribution (cold) by trapping the fuel escaping 
through the exhaust port of each cylinder. The re- 
sults obtained in this way (engine motoring, no heat 
on manifold) bear little relation to those obtained in 
distribution under normal operating conditions. 

Checking Weak Cylinders—Checking cylinders one 
by one, in pairs, or in threes, is a very old method 
often used to get a line on mixture distribution. While 
some pointers may be obtained in this way, the method 
is not equally effective at ail speeds and loads, and it 
entails the use of a dynamometer to bring the engine 
up to high speeds. 

Checking the exhaust flame color is another crude 
method often used to pick out “lean” and “rich” cylin- 
ders. 

Sparking voltage is affected by the dielectric 
strength of the medium at the gap. Extremely rich 
or lean mixtures will increase the breakdown voltage 
of the gap, and it is possible to determine the quality 
of the mixture by measuring the sparking voltage. 
However, owing to the fact that the sparking voltage 
is affected also by other factors, especially temper- 
ature, which cannot always be controlled, this method 
of measuring mixture distribution is beset with pos- 
sible sources of error which must be carefully guarded 
against. 

Combustion-Temperature Method—The change in 
combustion temperature caused by the variation in 
air/fuel ratio can be used to check mixture distribution 
in multi-cylinder engines. Thermocouples located in 
the cylinder heads will indicate the relative mixture 
strengths in individual cylinders.* The accuracy of 
this method depends, however, on the magnitude of 
the temperature readings. The higher the temper- 
atures which can be recorded, the greater will be the 
differences due to variations in the mixture ratio. 
Moreover, the temperatures should be taken at points 
which are least affected by factors other than com- 
bustion. Temperatures taken in the cylinder-head walls 
of the different cylinders, under the same conditions, 
will vary by about 50 deg. C. over the mixture-ratio 
range, while temperatures taken at the electrode tip of 
the spark plugs will vary as much as 200 deg. C., and 
it is, of course, advisable to take the readings at the 
hottest and most sensitive point of the combustion 
chamber. 

The combustion-temperature method, using thermo- 
couples imbedded in the center electrode of spark 
plugs, has been developed as a routine test procedure 
by the authors and their associates in the dynamom- 
eter laboratory of the AC Spark Plug Co. in Flint, 
Mich. 

To explain what led to the development of this 
method for testing mixture distribution, it is necessary 
to outline briefly the procedure adopted by the com- 
pany for selecting or developing the proper spark 
plug for a given powerplant. For satisfactory opera- 
tion the plug must not become either too hot or too 
cold, even under extreme operating conditions. 


Preignition and fouling are the two faults which 
determine the limits of the operating range of a spark 
plug. Besides, a “lean” or very “rich” cylinder may 
cause missing, owing to the increased breakdown 
voltage of the gap, which should also be considered in 
the selection of the spark-plug gap. Therefore, the 
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first step obviously is to find these ex- 
treme conditions. With the usual 
methods of determining mixture dis- 
tribution it would take considerable time 
and effort to achieve results, and it 
therefore became necessary to look for a 
speedier method, and one which is re- 
liable as well. 

A few years ago, a long series of tests 
were made to determine the effect of all 
factors affecting the electrical perform- 
ance of spark plugs.* It was found that 
the mixture ratio has a two-fold effect 
upon the gap voltage of a spark plug. 
First, abnormally lean or rich mixtures 
increase the breakdown voltage of the | 
gap, by increasing the dielectric strength 7 
of the gap; secondly, both lean and rich 
mixtures increase the breakdown volt- 
age, because the electrode temperature 
(and with it the thermionic emission of 
the wire) decreases on both sides of the 
maximum power ratio. 

This temperature, which was measured at the tip 
of the center electrode, is strictly proportional to the 
mean combustion temperature and very sensitive to 
changes in mixture ratio; hence, it can be success- 
fully used for determining mixture conditions. With 
this idea in mind, a thorough investigation was made, 
first on single-cylinder engines, and then on several 
multi-cylinder engines, with the object of developing 
a distribution-testing method, and at the same time 
coordinating the results found with those of several 
other methods used at present. 

Spark plugs with a thermocouple imbedded in the 
center electrode have been quite commonly used in our 
laboratories for many years. Fig. 1 shows a section 
through such a plug. Drilled center electrodes are 
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Fig. 5—Results of test on an L-head engine 
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Fig. 6—Variation of CO. content of exhaust gases with 


air/fuel ratio 


used, together with iron-constantan wires, which are 
welded together with the electrode at the tip of the 
latter, forming a solid joint. The joint is checked by 
means of a sensitive ohmmeter, and the temperature 
indication of the plug is checked, in a specially built 
small electric furnace, against the readings of a 
platinum platinum-rhodium thermocouple located ap- 
proximately 1/16 in. from the tip of the spark-plug 
center electrode. The entire stock of these plugs is 
frequently rechecked in the manner described above, 
to avoid errors due to breaks in the couple or burning 
away of the insulation, which might cause another 
joint to form besides that at the tip. 

Regarding the sensitivity of these plugs we refer 
to Fig. 2, which represents a series of temperature 
readings of the same plug taken while driving a test car 
on the General Motors Proving Grounds loop. Individ- 
ual curves were plotted from readings taken when pass- 
ing the fourteen pits. The car was driven at a constant 
speed of 40 m.p.h. and the very noticeable differences 
in the characteristics of these temperature graphs 
are entirely due to the effect of wind direction and 
wind velocity upon the throttle opening necessary to 
keep the car going at uniform speed. 

The test equipment, shown in Fig. 3, consisted of a 
specially-built single-cylinder engine, which could be 
operated with valve-in-head or side-valve (L-head) ar- 
rangement; a General Motors carbon-stack engine in- 
dicator with a General Electric oscillograph for taking 
indicator cards; an electrostatic voltmeter for meas- 
uring breakdown voltage at the spark plug, an Orsat 
apparatus for exhaust gas analysis, a Cox airflow 
meter for measuring air consumption, a fuel-flow- 
meter, potentiometers, several “thermocouple” spark 
plugs, and the usual dynamometer setup. 

The test consisted of full-load runs at 1500 r.p.m. 
with varying mixture ratios. A sufficient number of 
readings were taken to cover the whole air/fuel ratio 
range, and indicator cards were taken at each point. 
This procedure was carried through uniformly for the 
whole series of tests, in which the following combina- 
tions were tested: (a) overhead-valve arrangement, 
cylindrical combustion chamber, firing on the exhaust 
side; (b) L-head arrangement, using combustion 
chambers of the following types: 

1. Conventional chamber (of uniform height ex- 

tending over valves and entire piston) firing be- 
tween the valves. 
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. Ricardo-type chamber firing in center of volume. 
. Ricardo-type chamber firing near exhaust valve. 


Janeway-type chamber (also known as anti-shock 
type), firing near exhaust valve. 


5. Janeway-type chamber, firing at center of vol- 
ume. 


6. Janeway-type chamber, firing half-way between 
valves. 


The results of test (a) are plotted in Fig. 4. A 
glance at these curves shows that the temperature 
curve is as good an index of,the air/fuel ratio as the 
CO, curve, or the curves representing data taken from 
indicator cards (peak pressures, rate of pressure rise, 
combustion time). It is also seen that the peaks of the 
load curve, CO, curve, and temperature curve do not 
correspond to the same air/fuel ratio. The maximum 
power point always corresponds to the richest mixture, 
the temperature peak is next to it on the lean side, 
and the CO, peak corresponds to the leanest mixture 
of the three. 

Placing the fuel consumption at maximum power 
equal to 100 per cent, all other peak locations can be 
represented by the corresponding fuel consumption 
value in per cent of the maximum-power fuel consump- 
tion. In the valve-in-head engine, firing on the exhaust 
side, it was found that the relative locations of the tem- 
perature and CO, peaks, expressed in per cent of fuel 
consumption (lb./hr.) were 96 per cent and 92 per cent 
respectively. A third curve was added to the analysis, 
the specific fuel consumption curve (lb./hr.), and it 
was found that its lowest point (maximum-economy 
point) also had a definite relation to the location of 
the maximum power point—approximately 84 per cent. 
The air/fuel ratio for maximum power was found to 
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Fig. 8—Indicator diagrams obtained with normal 
rich and lean mixtures respectively 


be between 12:1 and 13:1 in every case, and between 
12.5:1 and 13:1 in most cases. 

Similarly, peak locations for each set of conditions 
were determined in the L-head tests. Every test was 
repeatedly checked, and the results were averaged. In 
addition to the single-cylinder tests, it was attempted 
to determine the peak locations of an L-type chamber 
by using only one cylinder of a six-cylinder engine. 
This was done by removing the connecting rods, pis- 
tons and valve lifters, blocking the intake manifold 
passages of five cylinders, and running a test similar 
to those run with the single-cylinder engine. 

Fig. 5, in which the results of this test are plotted, 
shows that they are very nearly the same as those of 
the single-cylinder test. From these results the fol- 
lowing conclusions may be drawn: 


1. The spark plug temperature is directly propor- 
tional to the mean combustion temperature and 
is a function of the mixture ratio. 

2. Variations in temperature are large enough to 
warrant its use as an index of the mixture ratio. 

3. The location of the peak of the temperature curve 
has a definite relation to the location of the peak 
of the power curve. 

4. This relation is a function of the combustion 
chamber shape and of the location of the spark 
plug. 

Finally, all the exhaust gas analyses were plotted 
together against air/fuel ratio, and the maximum 
variation was found to be 3 per cent. The average 
CO. curve from 19 tests is shown in Fig. 6. The 
method of analyzing indicator cards is illustrated in 
Fig. 7, while three sample cards obtained respectively 
with maximum-power, 28-per-cent-lean and 25-per- 
cent-rich mixtures are shown in Fig. 8. 

(The next step in this work was to apply the temper- 
ature method to multi-cylinder engines, with the ob- 
ject of working out a routine method for testing mix- 
ture distribution. This will be explained next week 
by these authors in Automotive Industries.) 
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Opposed Engine Fits Streamline Design 


Eight-cylinder powerplant with exceptional acceleration 
developed for wide application by R. W. A. Brewer 


rear-engine mountings in Automotive Industries 

(issues of April 25, 1931, page 646; May 2, 1931, 
page 682; May 9, 1931, page 718; May 16, page 762) 
has elicited from R. W. A. Brewer of the Aircraft 
Engine & Accessory Development Corp., Jenkintown, 
Pa., some details of an opposed-type engine of eight 
cylinders which has been tested in airplanes, and 
which the inventor believes offers advantages for 
mounting in streamlined vehicles. 

Mr. Brewer’s Gryphon-type engine has a bore of 
43, in. and stroke of 41%4 in., with a total piston 
displacement of 511.1 cu. in. It develops 150 hp. 
at 2000 r.p.m. Compression ratio is 5.4 to 1. Smooth 
operation at all speeds, and exceptional acceleration 
characteristics are claimed. The total weight of the 
engine, using magnesium castings for the exhaust 
manifold, etc., is approximately 420 lb. The overall 
length is about 30 in. and the width (or height, 
according to the mounting) is about 39 in. 

Fuel consumption of the engine has been rated 


[ rerensin discussion of streamlined cars with 

















at 0.50 lb./b. hp.-hr. on fuel with an octane rating 
of 68. 

For airplane use the engine has been mounted 
cantilever fashion from the flywheel end, the bolts 
being imbedded in rubber. The rigidity of this 
mounting has been tested by the application of a 
static load of 4000 lb. at the opposite end of the 
crankcase, without appreciable distortion of the case. 

It is claimed by the inventor that the static and 
dynamic balance of the complete engine are un- 
usually good, and that the undamped oscillatory 
forces are easily absorbed by the rubber mounting, 
at any critical speed. 

For motor-vehicle purposes a conventional four- 
point mounting can be substituted for the cantilever 
type now provided. 

The aspect ratio of the Brewer engine is extremely 
favorable to mounting in streamlined forms, either 
on airplanes or motor vehicles. When the engine 
is mounted horizontally, the maximum vertical di- 
mension is about 9 in., excluding the oil pan, the 

dimensions of which can be changed 
to meet a given problem. 

All parts of Mr. Brewer’s engine 
are aimed at simplicity in manufac- 
ture and maintenance. Cylinder 


casting, manifolds, rocker-arm cov- 
ers, etc., on opposite sides of the 
crankcase, are interchangeable. One 
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Sectioned side elevation showing 
six points at which carburetor may 
be mounted 


Brewer Gryphon-type horizontal 
opposed engine 
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uf] or more carburetors may be mounted 
at six different points. Ignition may 
be either by magneto or battery-dis- 
tributor system. 
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Cyaniding Speeded 


in Hyro Furnaces 


INCE the introduction of the hyro-automatic fur- 

nace for cyaniding, a number of special installa- 
tions have been made in automotive plants. Two 
outstanding installations made recently, incorporat- 
ing many refinements and improvements in design, 
are described here. 

Fig. 1 shows an arrangement which is being used 
in a screw machine and stamping department remote 
from the general heat treating. It-is used for cya- 
nide hardening small stampings and screw-machine 
parts. Average load with a cone-type basket is 75 
lb.; average hourly capacity is 400 lb. A feature 
of this unit is the automatic preheating and loading 
attachment at the left. 

The exhaust heat is concentrated against the bot- 
tom of the loading bucket, thereby warming up the 
work and drying off all moisture before it is emptied 
into the cyanide basket. This loading bucket pivots 
on the shaft and allows the charging of the furnace 
with both work and cyanide without opening the 
doors. On the opposite side is a damper arrange- 
ment in the exhaust flue which can be set to entrain 
the heat either against the loading attachment or 
send it out through the exhaust system. 

An angle thermocouple gives the correct tempera- 


Fig. | (below)—This arrangement Hyro 
furnaces is used in a screw machine and 
stamping department 
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ture of the bath and has many advantages over the 
former arrangement, because it remains in the bath 
and does not have to be removed. 

The unit in Fig. 2 was built for a prominent bear- 
ing maker to cyanide large rings on fixture work and 
small rings in baskets. It has a capacity of 450 lb. 
per hr. The center furnace is for heating up cya- 
nide, and the waste heat is trapped through a re- 
fractory lined tunnel to the furnace shown at the 
left, in which a circular baffle plate has been installed 
to prevent heat and flames from actually touching 
the work. There is enough heat from this furnace 
to dry the work thoroughly before it is put into the 
cyanide. In some cases, such as with mass quanti- 
ties of work in baskets, it is necessary to apply addi- 
tional heat by means of the burners. These burners 
are arranged in two sets of four each, so that one 
set or two sets may be lighted as required. The prod- 
ucts of combustion from the preheating furnace are 
sent out through the exhaust system. 

The same furnace, with baskets and basket plates 
removed, is arranged to handle fixture work. In this 
case the work consists of round rings that are evenly 
spaced and suspended from the alloy fixture so that 
one set of rings is never directly over the other. 

This allows for better and more uniform quench- 
ing. The fixture is hung from hooks which auto- 
matically pick it up at one station and release it at 
the next. After a load has been deposited into the 
preheating furnace, it is covered by a swinging as- 
bestos-lined plate so that all the heat will be used 
for drying the work and bringing it up to the cor- 
rect preheating temperature. 


Fig. 2 (above)—This group cyanides 
large rings on fixture work and small 
rings in baskets for a bearing maker 
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by William H. Wilson 


National Carbon Company, Inc. 


N the July 18 issue of Automotive 

Industries, the fact that “Corrosion 
Plays a Minor Part in Radiator Solder 
Seam Failure” was developed, it being 
shown in that article that vibration 
and road shock are the fundamental 
causes of most radiator seam leakage. 

Work has been carried on in the 
Linde Buffalo Laboratory to study the 
effect of oxidation corrosion on the 
iron and steel parts of the automobile 
cooling system, since this form of cor- 
rosion plays such a major part in the 
clogging of radiators. 

The theory of corrosive oxidation 
of metals may be stated as follows: 

All metals have an inherent tend- 
ency to go into solution when im- 
mersed in water. However, metals cannot enter solu- 
tion (become corroded) unless they displace some other 
element already in solution. 

Taking, for example, the case of iron immersed in 
water, hydrogen is the element displaced from solution 
as the iron corrodes. The reactions taking place may 
be represented as follows: 


1. Fe + 2H.O = Fe (OH). + 2H 
Metallic + water = Ferrous + atomic hydrogen 
iron hydroxide 
2. 2 Fe (OH). + 2HO = 2Fe (OH); + 2H 


Ferrous + water = Ferric + atomic hydrogen 
hydroxide hydroxide 

The atomic hydrogen formed is deposited on the 
surface of the iron in a thin film. This film, on 
forming, will tend to retard further corrosion by 
insulating the iron from the liquid. Under certain 
conditions the hydrogen film may become sufficiently 
effective to stop further corrosion entirely. This 
may be termed the first stage of corrosive oxidation. 
In order that corrosion may proceed, therefore, the 
hydrogen film must be removed from the metal 
surface. 

In automobile cooling systems the coolant is sub- 
ject to constant aeration, so that the liquid contains 
appreciable quantities of dissolved oxygen. This dis- 
solved oxygen reacts with the hydrogen film on the 
iron, forming water according to the reaction: 


4H + O. = 2H.0 
atomic hydrogen + oxygen = water 
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Corrosion Plays a Major Part 
in the Clogging of Radiators 





lron corrodes to the greatest extent with copper and 
brass the least affected 


The corrosion process is thus free to continue, that 
is, more iron can be corroded, more hydrogen can 
be plated out, and more dissolved oxygen can react 
to form water. It is this second stage of corrosive 
oxidation which must be dealt with in automobile 
cooling systems. 

The metallic iron undergoing corrosion is first 
converted to ferrous hydroxide, as shown by reac- 
tion 1! This lower oxide is usually nearest the metal 
surface on a piece of corroded iron. The ferrous 
hydroxide then converts to the ferric state according 
to reaction 2. Ferric hydroxide is the familiar rust 
found in cooling systems. 

The same general conditions occur in the corrosion 
of other cooling system metals such as copper, solder 
and brass. Since the corrosion products of these 
metals are ultimately precipitated as oxides or hy- 
droxides, the term “corrosive oxidation” has been 
applied. 

In order to convert these reactions to actuality, the 
following table of test results may be considered: 


TESTS ON CORROSIVE OXIDATION OF 
METALS IN DISTILLED WATER* 
(Test metals were not in electrolytic contact with 
any other metal) 


Average Corrosion Loss in Milligrams 
per 200 hr.—per 12 sq. in. area 


Test Water 
Test Metal Not Aerated Test Water Aerated 
Iron 55 580 
Solder 5 12 
Copper .. 1 22 
0 ee 2 28 
* Based on chemically pure metals. 
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From these tests, it will be noted that where the 
water solutions were not aerated, the corrosion loss 
of the metals was almost negligible. The corrosion 
loss which occurred was evidently the quantity of 
metal dissolved to form a protective hydrogen film 
over the surface of the specimen. Since there was 
no oxygen available to remove this hydrogen, the 
corrosion could not proceed. 

Where the solutions were aerated, the corrosion 
showed a great increase. Iron was corroded to the 
greatest extent, due to the fact that the resulting 
iron oxides were not adherent and therefore had no 
protective action. With solder, copper and brass, 
the oxide corrosion products are quite adherent, so 
that the metal surfaces were somewhat protected 
against such rapid corrosion. 

These and other test data, as well as the theory 
of corrosion, show that aeration is the greatest single 
factor involved in cooling-system corrosion and the 
formation of rust. In the absence of aeration, cor- 
rosion of metals can proceed only until a protective 
film of hydrogen is formed, after which the attack 
is negligible. 

It follows, therefore, that if it -.were possible to 
construct a cooling system in which there was no 
aeration of the coolant, the system would be prac- 
tically corrosion-free throughout its life. In fact, 
cooling systems have been built in which aeration 
was substantially eliminated. The water remained 
clear and free of rust, and the cooling system in 
excellent condition for long periods of time. 

Inorganic impurities in the various natural or tap 
waters used in automobile cooling systems are also 
responsible for considerable of the corrosion that 
takes place within these systems. 

The inorganic salts usually found in natural 
waters are magnesium chloride and sulphate, calcium 
chloride and sulphate, calcium carbonate and bi- 
carbonate, and ammonia compounds. 

It has been found that magnesium chloride is the 
most corrosive salt present in water. In general, 
waters having a high chloride or magnesia content 
are the most corrosive to automobile cooling systems. 

To demonstrate the variations in corrosiveness of 
various tap waters, a number of corrosion tests were 
made on samples of tap waters from various cities 
in the United States. These were standard corro- 
sion tests in which the solutions were aerated. The 
specimens were sections of standard radiators. 


Corrosion—Loss in milligrams per 200 hr. 
per 12 sq. in. area 


Tinned 
Copper Brass Brass 


Radiator Radiator Radiator 
Water Sample From: Iron Specimens Specimens Specimens 
Canton, ORIG ....<00. 2,325 140 170 320 
Wichita, Kan. ....... 2,872 210 200 290 
Casper, Wyo. ....... 2,900 207 175 285 
SE ee Aer 3,925 250 280 300 
Distilled Water ...... 3,955 200 278 345 
Shreveport, La. ...... 4,250 240 290 375 
Pittsburgh, Pa. ...... 4,425 232 250 484 
Oklahoma City, Okla. 4,575 295 307 426 
Cincinnati, Ohio .... 5,775 280 275 460 


From the accompanying tabulation it will be noted 
that certain of the tap waters were less corrosive 
than distilled water. Apparently the particular im- 
purities present in these waters actually act in the 
capacity of corrosion inhibitors rather than accelera- 
tors. 

Certain of the waters tested, notably Oklahoma 
City and Cincinnati, are highly corrosive not only 
to iron but, what is of particular interest—to solder, 
as shown by the tests on the tinned brass radiator 
specimens. Waters of this type may present prob- 
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lems of radiator corrosion and leakage as well as 
rust accumulation. 

Since waters as used for cooling systems may 
come from almost innumerable sources, and since 
these waters will differ widely even in comparatively 
localized areas, the problem of water corrosiveness 
does not apply to any one part of the country in 
particular. 

In general, it can be stated that water supplies 
taken from large bodies of fresh water will be less 
corrosive than those taken from rivers, wells, or 
surface streams. In addition, in metropolitan areas 
water supplies are chemically treated, and such 
treatment may reduce corrosiveness by removing 
certain of the corrosive salts. In thinly-populated 
areas, waters of greater corrosiveness may be ex- 
pected, since the source and treatment are not as 
favorable. 

Early stages of this research indicated that a good 
corrosion inhibitor could be developed, but that this 
inhibitor would be: inherently limited in the things 
which it could accomplish. 

A good inhibitor should maintain an initially clean 
cooling system, clean and free of rust. This would 
in turn prevent radiator plugging and overheating. 
It should also counteract the corrosive constituents 
in certain natural or tap waters and to a certain 
extent aid in minimizing the corrosion caused by 
such conditions as exhaust gas leakage through the 
cylinder head. 

A true inhibitor cannot, however, be expected to 
rejuvenate a dirty or rust-clogged system, since the 
materials which are effective cleaners are not suit- 
able for long period use in cooling systems. In addi- 
tion, it cannot overcome inherent weakness in radia- 
tor design, or method of counting, and thus cannot 
be expected to prevent radiator leakage from mechan- 
ical causes. 

As the work progressed, an inhibitor now known 
to the trade as Eveready Rustone was developed for 
use both with the ethylene glycol anti-freeze base 
of Eveready Prestone and for summer use’ as 
Eveready Rustone. It can safely be used as a rust 
preventative with any of the approved anti-freezes. 

This inhibitor acts in two ways; first, it coats the 
metal surfaces of the cooling system to prevent their 
intimate contact with water, and, second, it treats 
the water to counteract impurities. 


The problem 
of water cor- 
rosion in the 
cooling system 
does not ap- 
ply to ~ one 
part of the 
country 
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Heavy-Duty Hercules Engines 
Designed for Cooler Valves 


Series IX is intended for vehicular, agricultural 
and industrial use 


ERCULES MOTORS CORP., Canton, Ohio, has 

placed in production two models of small, four- 
cylinder, heavy-duty engines, known as Models IXA 
and IXB. The former has 3 by 4-in. and the latter 
3%, by 4-in. cylinders, the displacements being 113.1 
and 132.7 cu. in. respectively. 

In the design special attention was given to prob- 
lems of valve cooling. 

The two models are identical in general design, 
and most of the parts are interchangeable. The 
IXA develops a maximum torque of 76 lb.-ft., be- 
tween 1400 and 2400 r.p.m., while the IXB develops 
a maximum torque of 90 lb.-ft., between 1400 and 
2300 r.p.m. Both models peak at 3200 r.p.m., the 
IXA developing 39.5 hp. and the IXB 46.5 hp. 

An §.A.E. No. 5 bell housing is normally supplied, 
but Nos. 4 and 6 bell housings can be furnished if 
desired. 

The engines are designed for thermo-siphon cool- 
ing, but pumps can be furnished if pump circulation 
of the cooling water is preferred. Downdraft and 
updraft manifolds are optional. 

Lubrication is by force feed to the main and con- 
necting-rod bearings. The oil pump is located be- 
neath the center main bearing and driven from the 
camshaft by helical gears. Shafts and gear of the 
oil pump are case-hardened, to assure long life. 

The crankcase and cylinders are cast integral. The 





Hercules IX series engine, carburetor side 
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Hercules IX engine, left-hand side 


main bearings of the crankshaft are 2 in. in diam- 
eter, and the lengths of the three bearings are as 
follows (front to rear): 19/16 in., 15% in. and 1% 
in. Connecting-rod bearings are 134 in. in diameter 
by 1% in. long, while the center-to-center length 
of the rods is 6 9/16 in. 

The pistons normally are of cast iron and carry 
three rings above the pin. The lower of these rings 
is of the oil-regulating type. The compression rings 
are 14 in. wide and the oil rings 3/16 in. Piston 
pins are of nickel-molybdenum steel and are % in. 
in diameter. Each pin is securely locked in its con- 
necting rod by a clamp bolt, and operates in two 
hard, cast-bronze bushings in the piston. Aluminum 
pistons can be supplied. 

The camshaft is on the right-hand side and is sup- 
ported in four bearings of 17/16-in. diameter, the 
length of the bearings being as follows: Front, 
13/16 in.; two intermediate, 9/16 in.; rear, 1 in. 
The engines have L-head cylinders and the valves 
have 30-deg. heads. Exhaust valves have a clear 
diameter of 1% in. and inlet valves of 1% in. 
The valves are operated by mushroom-type tappets 
of steel construction with cast-iron face. 

The IX series of engines are designed for use on 
commercial vehicles, agricultural equipment, gen- 
eral industrial and road-building machinery, and 
oil-field apparatus, as well as for marine work. 
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Bodies Are Rust-Proofed 











Two large electrically driven brushes clean major por- 
tion of Dodge bodies in one ee Hand wipers 


with steel wool and an air 


PROCESS by which automobile bodies are com- 

pletely rust-proofed has been adopted by Dodge 
Brothers for 1932 production. The mono-piece steel 
bodies of the 1932 Dodge six and eight models now are 
treated by the Parcolite process. Fenders, sheet metal 
parts and wire wheels are Bonderized. 

The process is said to be a secret one developed after 
months of testing and @xperimenting. It not only pro- 
tects the bodies from rust, but also constitutes the base 
and protective agent for the final finish of the treated 
bodies. Parcolite is a powdery, inert substance that, 
when mixed with water in the proper proportion, is 
applied to the metal with a spray gun. 

After being sprayed with the Parcolite mixture, the 
body is conveyed through a baking oven and heated to 
a temperature of 250 deg. F. The chemical action of 
the solution is hastened by the heat, which is applied 
for about 10 min. 

As the body emerges from the drying oven, the 
sprayed solution is found to have become a fine, pow- 
dery substance that clings lightly to the body and 
which has completely absorbed all surface rust and 
grease. The body then passes between two electrically 
driven brushes (illustrated) that are shaped to fit the 
exact contours of the mono-piece body. These brushes 
completely clean the body, after which it passes on to 
hand wipers, who, with the aid of steel wool and an 
air hose, complete the cleaning job. The body then is 
ready for its first coat of prime. 
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ose complete the job 


The Parcolite process not only chemically cleans the 
body surface of all foreign matter, but it also provides 
a rust-proof phosphate coating which has a remarkable 
affinity for the final applied finish. This phosphate 
surface is slightly absorbent so that when the finish 
dries, it is permanently anchored. 

In preparing the mono-piece body for rust-proofing, 
it is first cleansed, by means of a vapor bath, of ex- 
cess grease and grit, steel shavings and other sub- 
stances that might have collected during the manufac- 
ture of the body. The copper vat into which the body 
is lowered is known as a de-greaser. It is 17 ft. high, 
12 ft. long, 9 ft. wide, and contains between 200 and 
250 gal. of a chemical solution known as Cecolene. 
This acid is vaporized at a temperature of 188 deg. F. 
by means of heated coils located in the bottom of the 
vat. The Cecolene vapors, being much heavier than 
air, rise only to a height of about 7 ft. from the bot- 
tom of the vat, where they are cooled and condensed 
by a series of cold water coils. The body is completely 
surrounded by these vapors. When the vapors con- 
dense, the dripping liquid washes away the grease, 
grit, etc. This cleaning process takes about 30 sec. 
Then the body is ready to be sprayed. 

The Parcolite spray tank is equipped with an agi- 
tator and has a capacity of 60 gal. Two lines of hose 
lead from this tank to each one of the spray guns used. 
The air hose has a pressure of 90 lb. and the solution 
hose a pressure of 35 lb. 
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Production Lines of the Industry 


No. I1 


Hot mill in the newly completed continuous plate and 


strip mill of the Inland Steel Co. 


It comprises ten 


stands in line and was supplied by the Mesta Machine 

Co. This mill will produce plates from 3/16 in. to '/2 in. 

in thickness and up to a maximum width of 69 in. For 

continuous strip the width varies from 24 in. to 66 in., 

depending upon gage and other requirements. The 

mill has a rated capacity of one hundred tons per 
hour on sixteen gage material, 48 in. wide 


Squirrel Cages 


Electrical performance data and de- 
tails of design of a new line of 
squirrel-cage motors appears in 
Bulletin 174 just issued by the 
Wagner Electric Corp. Enough in 
it to help the plant engineer select 
the right motor for any job. 


Instrument Control 


What plant doesn’t have a large 
group of technical instruments 
which control the operation of vital 
industrial processes? Pyrometers, 
thermometers and thermocouples 
are just a few examples. How to 
select, install and keep these in 
shape is the subject of a recent 
article by Roy W. Brown of Fire- 
stone. You will find it in “Instru- 
ments”’— Feb., 1932. 


Where to Get It 


Nickel and nickel alloy steel prod- 
ucts are basic to the automotive in- 
dustry. Raw and finished products 
of every conceivable kind now are 
fabricated and may be obtained 
from conveniently located sources. 
The 1932 Buyers’ Guide for Nickel 
Alloy Steel Products brings you 
this information in handy indexed 
form. 


Wherefores of Spiral Bevels 

If you are interested in the making 
of spiral bevels, look over the new 
leaflet: “Spiral Bevel Gears” by the 
Gleason Works. It discusses the ad- 
vantages of this type of gearing 
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and goes into some of its engineer- 
ing aspects. Production men will 
find some good tips about cutting 
these gears. 


Replaceable Blade Reamers 


Tool Tips for February, tells about 
the present status of tungsten-car- 
bide reamers with replaceable 
blades. The latest development is 
that of combination reamers for 
rough boring and facing, semi-fin- 
ish reaming and finish-facing, etc., 
in two and three-step combinations. 
Careful design makes possible the 
economical utilization of one of the 
most valuable tool materials. 


Tail Wags the Dog 


Price in electroplating is as potent 
as in anything else. Plating can be 
good and durable. But not with 
short cuts designed to reduce cost. 
At least that’s the situation in the 
present state of the art. The tenets 
of good plating are known. The 
buyer can dictate its quality by 
paying the reasonable costs of 
production. 


Try Bismuth 


An abundance of bismuth leads to 
some hopeful speculations concern- 
ing its potential uses. Mining and 
Metallurgy suggests some that look 
mighty good. Remember that bis- 
muth alloys can be made that melt 
in boiling water. With this as a 
starter, how would it be to use such 






































an alloy in the bending of thin- 
walled tubes? The idea is to melt 
the bismuth, pour it into the tube, 
bend to shape and drive out the al- 
loy by a steam jet. What do you. 
think? Another idea is to use bis- 
muth in setting stamping dies which 
shouldn’t be imbedded in alloys of 
higher melting point. 


Very Useful 


Have you received one of the vest 
pocket celluloid data cards recently 
issued by International Nickel? It 
carries some useful dope for the 
engineer and metallurgist. One 
side shows graphically the relation 
between Brinell, Rockwell and Shore 
hardness and tensile strength of al- 
loy steels. The other side gives the 
hardness conversion table. 


Preventing Waste 


Philadelphia is the center of activity 
this year in the annual drive for 
the elimination of waste. The 3-M 
Congress is scheduled for May 4 
and 5 at the Municipal Auditorium. 
Get behind this movement. In 1929 
and 1930, which marked the begin- 
ning of the movement, automotive 
manufacturers saved hundreds of 
thousands of dollars. 


X-Ray Service 

Word comes that the St. John X- 
Ray Service Corp. has just installed 
what is claimed to be the first com- 
mercial X-ray laboratory in a ship- 
yard. The equipment is in the plant 
of the Sun Shipbuilding & Dry Dock 
Co. Arrangements have been made 
to handle outside work for the in- 
spection of welds, castings and 
forgings—J. G. 


ANUFACTURING 
ANAGEMENT 
ETALLURGY 
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Fig. I—Three- 

way Greenlee 

multiple - spindle 
machine 


RACTICAL cooperation between production men 

and equipment makers is bringing about the 
solution of many knotty problems. A recent case 
illustrating this is the utilization of a high-produc- 
tion drilling machine in moderate production by tool- 
ing it for several related parts. 

This problem faced the factory executives of the 
Caterpillar Tractor Co. of Peoria, IIll., in tooling up 
for a new tractor engine. They wanted new equip- 
ment, capable of producing at lowest cost, but with 
the minimum initial investment. The solution was 
found in the installation of a three-way Greenlee 
multiple-spindle machine, shown in Fig. 1, which is 
tooled for drilling both the cylinder head and cyl- 
inder block, making a considerable saving in capital 
investment. 

Production figures for drilling 72 
holes in the top and two ends of the 
cylinder block are as follows: 

Loading time ...... 2 min. 

SE a a 9 1 min. 

Unloading time .... 1% min. 
(One operator) 

The cylinder head is drilled on the 
three-way machine, using the vertical 
head only. In operation, after a suffi- 
cient number of cylinder blocks are 
drilled, the top bushing plate is re- 
moved, the auxiliary fixture mounted 
on the raising platform, a substitute 
plate with larger bushings inserted, 
and both horizontal heads run back out 
of the way. The drills in the vertical 
head are then removed and larger drills 
placed in the spindles for drilling the 
clearance stud holes of the cylinder 
head. The time required to change 
from one set-up to the other is negli- 
gible. 

The production figures are: 
Loading time ...... 0.75 min. 
ee 1.75 min. 
Unloading time .... 0.50 min. 

(One operator) 
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Various Jobs Are Tooled 
On Machine to Save Costs 






The bottom holes in the cylinder block are drilled 
on the Greenlee one-way driller shown in Fig. 2. 

If the operations on the cylinder block had been 
performed on single-head, multiple-spindle machines 
it would have required either three machines or 
three operations on one machine. In a set-up of 
three machines with one operator it is estimated 
that production time would be at least 14 min. per 
block. This would still entail another set-up for 
the cylinder head. 

Several important advantages of this arrange- 
ment are: a centralization of operations for the op- 
erator, saving in labor, and better utilization of 
valuable floor space. Another significant saving is 
in maintenance. It is estimated by the Caterpillar 
planning department that there will be a saving of 
40 per cent in the upkeep of the three-way driller 
as compared with three single machines. 





HE formation of gum in gasoline is greatly accel- 

erated by raising the gasoline from the normal 
atmospheric temperature to that of boiling water, and 
the Bureau of Standards, Washington, is now develop- 
ing an accelerated test method for determining the 
amount of gum which may be expected to form in any 
particular gasoline in storage over any given length 
of time. While the research work is not yet concluded 
the results obtained so far are said to indicate that 
the method used is quite promising. 





Fig. 2—Greenlee one-way driller 
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Right side of’ Model HF Lycoming 105 hp. Straight 
Eight engine 


NEW eight-cylinder in-line truck engine, Model 

HF, is being marketed by the Lycoming Mfg. 
Co., of Williamsport, Pa. It is of the L-head type, 
with 33% by 4%-in. cylinders, giving a piston dis- 
placement of 322 cu. in. The compression ratio is 
5.25 to 1 and the rating is 105 hp. at 2800 r.p.m. 

The cylinder block is separate from the crankcase 
and is made of nickel-chromium iron. There are five 
main bearings on the counterbalanced crankshaft, 
23%, in. in diameter. A vibration damper is fitted. 
Inlet valves are of chromium steel, with 30-deg. 
seats, 1 7/16-in. port diameter and 11/32-in. lift. 
Exhaust valves are of silchrome steel, with 45-deg. 
seats, 1 5/16-in. port diameter, and 11/32-in. lift. 
Pistons are of cast iron, with special ribbing, and 
carry four rings each, two %-in. and one 3/16-in. 
compression rings, and one 3/16-in. oil- 
regulator ring. Camshaft and acces- 
sories shaft drive is through gears with 
helical teeth, of steel and cast iron 
respectively. 

Lubrication is by pressure, through 
passages drilled in the crankcase, the 
crankshaft, etc. A full-flow oil filter 
is bolted to the outside of the crank- 
case, and is of the metal-element type. 
Its filtering element is easily removable 
for inspection and cleaning, and it need 
not be renewed during the life of the 
engine. An oil relief valve is located 
in the base of the filter. 

Cooling water is circulated by a pump 
located at the side of the engine. Its 
shaft is carried in two ball bearings, 
and the pump is provided with two 
large stuffing boxes which are acces- 
sible without special tools. The front 
bearing is lubricated from the engine 
lubrication system, while the rear bear- 
ing is provided with a grease cup. The 
accessories drive shaft is carried in two 
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Lycoming 8-Cyl. 
Truck Engine Gives 
105 hp. at 2800 r.p.m. 


bronze bushings, which are lubri- 
cated from the engine system. The 
pump is bolted to the rear side of 
the housing for the front-end gears 
by means of three bolts, and an Old- 
ham coupling is used between the 
accessories drive shaft and the pump 
shaft. 

The intake manifold is of the Swan 
type and provided with a flange for a 1%4-in. single 
barrel carburetor. Its intake riser is provided with a 
stove fed from the exhaust, and the heat supply is 
controlled by a manually operated valve on the exhaust 
manifold. 

The flywheel housing is an S.A.E. No. 3, and pro- 
vision is made for an §.A.E. flange-type outboard 
starting motor. The generator is of the base-mounted 
type and is located behind the pump, through which 
latter it is driven at crankshaft speed. A flexible 
coupling is used between the generator and water 
pump. The distributor, located on the cylinder head, 
is driven through helical gears from the camshaft. 
Three-point mounting is provided for, the front sup- 
port being of the Lycoming special design and re- 
cessed for a rubber pad. 





The illustration shows the left side of HF Lycoming 


truck engine 
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Automotive Oddities—sy Pete Keenan 
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EJiFRED C MANNING WHO} 

DRIVES A GREEN COUPE 
BEARING NEW JERSEY 
LICENSE PLATE. WHS ARRESTED 
AND QUESTIONED 25 TIMES 


OURING THE LINDBERGH 
AIQNAPING CASE 








The News TRAILER 


On its St. Patrick’s eve broadcast, March 16, the 
Goodyear Tire and Rubber Co. made use of an Irish 
harp, strung with Goodyear supertwist cords, such as 
are used in the construction of cord tires. What a 
comedown for the Irish, who have always been known 
as a rather gutty race. 

Graham-Paige factory bulletin boards are carrying 
a new type of inspirational message for the boys and 
girls. Every sales point at which Graham dealers have 
made a gain is listed, with the facts and figures. All 
facts and no ballyhoo, will be the prevailing rule for 
the displays. J.M.B., Graham’s able publiciter, will 
select the facts and figures. 

Six leading American architects will be called upon 
to submit designs for a $500,000 structure to be built 
for the Chicago World’s Fair by the Chrysler Corpora- 
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B> UNDER THE HUDSON RIVER. 





tion. The company is conducting a contest for best 
design and when finished the structure will occupy a 
six-acre plot facing Lake Michigan and adjoining the 
Travel and Transport Building which will house the 
majority of automotive exhibits. Award will be made 
April 15. 

Old Stutz No. 8, the first racing car to average 100 
m.p.h. in an official competition, has turned up on the 
Pacific coast, and its engine is being transferred to a 
more modern setting in the form of just another car. 
The carburetors which puffed it around the Indian- 
apolis track are on exhibition in a Los Angeles museum. 

Earl Cooper was the heavy-footed gentleman who 
drove No. 8 into a big pile of money in 1917. When 
he stopped to count, he found that purses for the year 
totaled $61,000.—Herbert Hosking. 
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G. M. Increases 
Share of Market 


Annual Report Shows 
Revaluation of Foreign 
Investments During 1931 


NEW YORK, March 18—The pam- 
phlet report of General Motors Corp. 
for the year 1931 confirms the pre- 
liminary earnings figure of $96,877,- 
107, after all charges, as compared 
with $153,766,246 for the previous 
year. This is equivalent, after pre- 
ferred dividends, to $2.01 a share on 
common stock, as compared with 
$3.04 a share for the previous year. 

In its report of operations forthe 
year, the report deals at some length 
with overseas operations and the nec- 
essary adjustments in its overseas 
investments due to the abandonment, 
in many European countries, of the 
gold standard. 

The most important transaction 
during the year, in the way of judg- 
ing investments of the corporation, 
was an increase in the corporation’s 

(Turn to page 468, please) 


Cast Crankshafts? 


It was rumored recently that a new 
car model in the popular-priced class 
then under development would have a 
crankshaft produced by a casting 
process originated by the Krupp 
Works of Germany. . An inquiry ad- 
dressed to Krupps brought the infor- 
mation that while the company has 
produced on a large scale cast loco- 
motive crank axles and also cast 
crankshafts for compressors, no such 
crankshafts have been made for auto- 
mobile engines so far. 


Financing Takes Drop 
WASHINGTON, March 15—Whole- 
sale financing of new automobiles 
reached a volume of $34,851,969 in the 
month of January, 1932, compared 
with a volume of $40,164,672 in the 
previous January and $52,444,530 in 
the month of January, 1930. 

Total volume of retail financing in 
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January was $44,692,048 on 122,499 
cars, of which 33 per cent were new 
cars, 63 per cent used cars and about 
2 per cent unclassified. This figure 
compares with a total volume of $61,- 
691,837 on 160,490 cars in January, 
1931, and $73,432,499 on 165,550 cars 
in January of 1930. 

The average financing per car, 
under the total retail classification 
reached the low figure of $365, com- 
pared with $384 in January, 1931, and 
$444 in January of 1930. 


Overland Group 
Seeks U.S. Aid 


Refinance Corp. Assistance 
Asked by Toledo Group; 
Refusal is Reported 


TOLEDO, March 16—The Willys- 
Overland Co., through L. A. Miller, 
president; Clement O. Miniger, chair- 
man of the executive committee, and 
Gordon M. Mather, today applied to 
the Reconstruction Finance Corp., 
Washington, for a loan, said to be 
between $5,000,000 and $10,000,000. 

This was asked for to bolster the 
current cash position and enable the 
company to carry out its spring cam- 
paign. 

The Toledoans, accompanied by 
U. S. Senator Robert J. Buckley, were 
told that the board is prohibited from 
making the type of loan sought, it was 
reported here. The loan, it is believed, 
would have to be a mortgage loan tak- 
ing up the present $2,000,000 of out- 
standing bonds, or junior to them. 


Willys May Get Control 


NEW YORK, March 17—It is possible 
that stock control of the Willys-Over- 
land Co. will revert to John N. Willys 
and associates on July 1 as a result 
of voting provisions that vest priority 
rights in the preferred stock after the 
omission of four quarterly dividends 
on the common, a provision of the cor- 
poration’s by-laws. 

Mr. Willys is chairman of the com- 

(Turn to page 469, please) 








Record Year Seen 
for Boat Racing 


NEW YORK, March 18 — The 
1932 motor boat regatta sched- 
ule already is shaping up, es- 
pecially in the East, where 
dates for all of the season’s big 
events have been carded. More 
than 100 regattas have been 
scheduled in various sections of 
the country. 

The British International 
Trophy races, which attracted a 
half-million spectators to the 
banks of the Detroit River last 
year, head the list of motor boat 
regattas for 1932. The Harms- 
worth is scheduled for Sept. 1 
to 5 on Lake St. Clair at Detroit. 

The three big Gold Cup class 
events will be held during Au- 
gust and September, with the 
annual Gold Cup Championships 
at Montauk, N. Y., opening the 
activities in the class on Aug. 13. 
The National Sweepstakes at 
Red Bank, N. J., are carded for 
Aug. 20-21, and the President’s 
Cup race at Washington, D. C., 
Sept. 16-17. A rendezvous of 
yachtsmen from all over the 
country is planned at Washing- 
ton during the President’s Cup 
regatta in conjunction with the 
Washington Bicentennial cele- 
bration. 











Two Plants for Canada 


WINDSOR, ONT., March 15 — An- 
nouncement has been made that the 
Long Manufacturing Co., makers of 
radiators and clutches, and Essex 
Wire Corp., makers of insulated cop- 
per wire of all kinds, has leased prop- 
erty in East Windsor and Windsor, 
and were making preparations to open 
their plants at an early date. Parent 
concerns are both located in Detroit, 
Mich. 


Holding Co. for Schwarz 


NEW YORK, March 14—Fuel Motor 
Oils Corp. of Delaware has been or- 
ganized to absorb the Schwarz Cycle 
Engine Corp. of New York. Jarvis 
R. Harbeck, who was president of the 
Schwarz company, has been elected 
president of the new company. 


Graham Prices Up 

DETROIT, March 17—List price on 
Graham automobiles has been in- 
creased by $100 on all models, accord- 


ing to an announcement from the 
factory. 


Hupp Reports Loss 


DETROIT, March 17— Hupp Motor 
Car Corp. has reported a net loss for 
1931 of $4,249,127, compared with a 
net loss of $2,528,466 for 1930. 
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Borg-Warner Net 
Reaches $1,208,209 


81 Cents Income on 
Common, After Preferred 


NEW YORK, March 15—Borg-War- 
ner Corp. and subsidiaries report net 
income for 1931 of $1,208,209 after all 
charges, including obsolescence, plant 
removal, etc. 

This is equivalent, after preferred 
dividends, to 81 cents a share on com- 
mon stock and compares with earnings 
of $2,318,120, or $1.66 a share for the 
previous year. 


Only Two Fuels 


Fail Corrosion Test 


In the twenty-fourth semi-annual 
survey of motor fuels made by the 
Bureau of Mines in August last, a 
total of 319 samples were collected in 
19 areas, including 221 competitive- 
price and 98 premium-price fuels. 
New Federal specifications for motor 
gasoline became effective for govern- 
ment purchases on March 1, and the 
report on the motor fuel survey com- 
pares the results of the survey with 
the new specifications. Only two of the 
samples failed to pass the corrosion 
test; five samples, or 2.3 per cent 
of the competitive-price gasolines, 
failed to pass the distillation test; 
14.6 per cent of the competitive-price 
gasolines failed to pass the sulphur 
requirement, and 35.7 per cent of the 
competitive-price gasolines had Reid 
vapor pressures higher than 8.0 lb. 
per sq. in. and therefore did not come 
within the optional maximum re- 





Durant Plant for Sale 


LANSING, March 18 — Advertise- 
ments offering the plant and property 
of the Durant Motor Co. of Michigan 
for sale are appearing this week in 
leading newspapers throughout the 
country and indications are that the 
factory will be sold within a few 
weeks, according to officials of the 
Central Trust Co. of Lansing, receiv- 
ers for the plant. 

The huge factory consists of 21 
buildings covering a total ground 
area of 605,969 sq. ft., with 918,298 
sq. ft. of floor area. The property 
embraces approximately 47.85 acres. 
The plant has often been referred to 
as one of the finest in the entire auto- 
mobile industry. 


According to authentic information 
received from officials of the trust 
company, seven firms, including some 
not connected with the automotive in- 
dustry, have expressed a desire to pur- 
chase the property. One of these, it 
is said, is ready to make a substan- 
tial cash offer. The plant was listed 
in Durant assets as valued at $3,000,- 
000, although it cost nearly twice 
that amount. 

All of the automobiles that were 
on hand and the parts and service 
business have been sold, and the trust 
company has petitioned Federal court 
at Detroit for authorization to pay 
the 1931 taxes, which amount to $105,- 
243. 





quirement of the Federal specifica- 
tion, although all of the samples came 


‘ within the specification requirement 


of 12 lb. 

Taking account of those samples 
that failed in more than one require- 
ment and including the optional maxi- 
mum requirement of 8 lb. vapor pres- 
sure, 105 of the competitive-price 
gasolines, or 47.5 per cent, failed to 
pass the requirements of the new 
Federal specification. 

This survey indicates a reversal of 
the tendency toward higher sulphur 
content that was noted in previous 
surveys. This may be a temporary 
condition due to the increased produc- 
tion of crude oil from east Texas, 
which has a low sulphur content and 





Men of the Industry and 


























= What They Are Doing 


Harnischfeger Elects Falk 


Gen. Ottto H. Falk, president, Allis- 
Chalmers Mfg. Co., Milwaukee, has 
been elected a direcetor of the Har- 
nischfeger Corp., Milwaukee, manu- 
facturing electric traveling cranes, 
hoists, arc-welders, gas-power exca- 
vation machinery, etc. He succeeds 
J. O. Eaton, of Otis & Co., Cleveland. 
Other directors have been reelected. 
Directors also have reelected these 
officers: President, Walter Harnisch- 
feger; vice-president, Ernst Stand- 
fuss; secretary, Louis Quarles; treas- 
urer, H. S. Strouse. 


Walter Beech Resigns 


Walter Beech, vice-president of Cur- 
tiss-Wright Corp., and president of 
Curtiss-Wright Airplane Co., has re- 
signed so that he may further ideas 
he has in mind for building fast com- 
mercial airplanes. Mr. Beech learned 
his flying during the war and con- 
tinued in the United States Army air 
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service until 1921. At that time he 
took over the manufacture and devel- 
opment of the Swallow Airplane Co., 
later organizing the Travel Air Mfg. 
Co., and joining the Curtiss-Wright 
organization in 1929. 


FWD Names Billings 


The Four Wheel Drive Auto Co., 
Clintonville, Wis., announces the ap- 
pointment of Guy H. Billings as as- 
sistant general manager. Mr. Bill- 
ings, who has been with the company 
for 19 years, has served the past 17 
years as purchasing agent. He will 
retain the title of purchasing agent 
in his new position. 


Continental Names Keith 


W. C. Keith has been appointed sec- 
retary of the Continental Motors 
Corp., succeeding T. M. Simpson, who 
resigned some time ago to join the 
M. & E. A. 





contains a relatively large proportion 
of gasoline. An increase in the aver- 
age vapor pressure over that observed 
for samples collected in August, 1930, 
is especially noticeable. 


Tool Engineers 


Form Society 


Group Originating 
in Detroit Will 
Seek National Status 


DETROIT, March 15—Tool engi- 
neers to the number of about 150, 
mostly affiliated with automotive and 
allied plants in the Detroit area, 
have formed the American Society of 
Tool Engineers, for which national 
membership will be sought. The new 
organization’s program is similar to 
that of the Society of Automotive 
Engineers, Inc., except that its activ- 
ities will be entirely for tool engi- 
neers, with high professional quali- 
fications for membership. 

Provision has been made for the 
entrance of senior and junior mem- 
bers. Senior members must have had 
several years of experience or pres- 
ent employment as tool engineers. 

The organization, which is incorpo- 
rated in Michigan, gives as its object 
the promotion and raising the stand- 
ards of the tool-engineering profes- 
sion and providing a central body for 
the establishment of external business 
and social contacts for tool engineers. 

The society plans monthly meet- 
ings. The first formal meeting will 
be held in Webster Hall, Detroit, 
March 23, when officers will be in- 
stalled. 

Officers have already been elected 
as follows: J. A. Siegel, Packard, 
president; W. H. Smila, Chrysler, 
vice-president; E. G. Ruggles, Gem- 
mer Mfg. Co., vice-president; A. M. 
Sargent, Pioneer Mfg. Co., secretary; 
W. J. Fors, Stenger Tool Co., treas- 
urer. 
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N.S. P. A. Groups 
Clearing Credits 


Regional Meetings 
Operative Under 
Broad Arrangement 


DETROIT, March 15—Approximately 
90 manufacturing concerns are par- 
ticipating in the recently organized 
credit group meetings of the National 
Standard Parts Association, accord- 
ing to E. P. Chalfant, executive vice- 
president. The N.S.P.A. credit groups, 
holding meetings in Chicago, Cleve- 
land and New York, were formed to 
provide manufacturers with accurate 
and complete credit experience on 
their jobbing accounts. 

Through the National Credit Office 
of Cleveland, which operates the 
N.S.P.A. credit department, a proced- 
ure has been worked out so 
that participating manufacturers sub- 
mit lists of jobbing accounts, with ex- 
perience reports on each concern 
listed, to the National Credit Office in 
advance of the group meetings. These 
lists are then condensed into a mas- 
ter list which is returned to all par- 
ticipating manufacturers. 

In addition, each manufacturer is 
privileged to have a certain number 
of his accounts discussed in the meet- 
ing in which he is represented. 

Following each meeting a report of 


the information brought out is sent. 


to all manufacturers participating in 
any one of the three meetings so that, 
in effect, the value of a concern’s par- 
ticipation is trebled. A schedule of 
meetings for the next three months 
follows: 

Chicago: March 22, May 17. 
York: April 26, June 21. 
April 19, June 28. 


New 
Cleveland: 


Proposes Single Body 


to Regulate Transportation 
CHICAGO, March 17—Urging that all 
transportation agencies engaging in 
interstate commerce should be made 
subject to regulation as are the rail 
carriers, Chairman Claude R. Proter 
of the Interstate Commerce Commis- 
sion yesterday told the American 
Railway Engineering Association that 
these competitors of the railroads 
should be placed under a single com- 
mission. The commission, he de- 
clared, should be directed to “promote, 
encourage, foster and preserve in full 
vigor each and all of them.” 


N. Y. Increases Fees 


NEW YORK, March 15—New York 
state has just passed a law revising 
the registration fees for commercial 
vehicles operating in the state. Under 
this law all commercial vehicles reg- 
istered after July 1 of this year will 
pay a 65 per cent higher registration 
fee than rates existing at present. 
The date required for 1933 registra- 
tion, however, has been postponed 
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G. M. to Exhibit 
All its Products 


General Motors Corp. will 
present an exhibition of the cor- 
poration’s products from April 
2 to 9, inclusive, in 59 American 
cities. The exhibit will be 
chiefly automotive but will in- 
clude also electric refrigera- 
tions and other products. 

The cities in which the exhi- 
bition is to be held are New 
York, Chicago, Philadelphia, 
Albany, N. Y., Atlanta, Balti- 
more, Billings, Mont., Birming- 
ham, Boston, Brooklyn, Buffalo, 
Butte, Mont., Charleston, W. 
Va., Charlotte, N. C., Cincin- 
nati, Cleveland, Columbus, 
Dallas, Davenport, Dayton, 
Denver, Des Moines, Detroit, El 
Paso, Grand Rapids, Houston, 
Indianapolis, Jacksonville, Kan- 
sas City, Mo., Los Angeles, 
Louisville, Memphis, Milwaukee, 
Minneapolis, Nashville, New 
Haven, Conn., New Orleans, 
Newark, N. J., Oklahoma City, 
Oakland, Calif., Omaha, Pitts- 
burgh, Portland, Ore., Roches- 
ter, San Antonio, San Francisco, 
Seattle, Spokane, Wash., Spring- 
field, Mass., St. Louis, St. Paul, 
Syracuse, Toledo. Tulsa and 
Washington. 











until March 1 so that vehicles regis- 
tered this year will operate up until 
that time with their 1932 plates. 

Registration fees for electric ve- 
hicles have been increased 50 per cent, 
effective immediately. The 65 per 
cent increase, effective July 1, will 
also apply to electric vehicles over 
the present increased rate. 

Registration fees for electric ve- 
hicles have been increased 50 per cent, 
effective immediately. The 65 per 
cent increase, effective July 1, will 
also apply to electric vehicles over 
the present increased rate. 


Freight Raises Road Costs 


NEW YORK, March 15—More than 
40 per cent of the cost of construction 
of concrete roads is traceable to rail 
freight costs, according to a survey 
recently made by the United States 
Bureau of Public Roads. Salaries and 
wages amount to slightly over 30 per 
cent, being the second largest item in 
the expense of road builders. 


To Demonstrate Dual Ratio 


AUBURN, IND., March 18—Promis- 
ing not to try to sell riders a car, Au- 
burn Automobile Co. will inaugurate 
a nation-wide dual-ratio demonstra- 
tion week from March 20-27, N. E. 
McDarby, vice-president in charge of 
sales, announces. 
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Senate Indifferent 


To Couzens Bills 


Chance for Passage of 
Truck and Bus Regulat- 
ing Measures Seems Slim 
By L. W. MOFFETT 


WASHINGTON, March 17—Hearings 
on the Couzens bills to regulate motor 
buses and trucks have left a fixed im- 
pression that neither will be regulated 
at the present session of Congress. It 
appears certain that no attempt at 
federal regulation of trucks will be 
made, unless it is in the direction of 
police powers as to regulating speed, 
and by way of determining upon 
weights and sizes. 

Though they were recommended by 
the Interstate Commerce Commission, 
and ardently urged by railroads and 
other competitive sources, the major- 
ity of the Senate Committee on Inter- 
state Commerce appears to be hostile 
to the Couzens bills. This sentiment 
is said to be representative of the 
Senate as a whole. It is reflected 
partially in the remarkable indiffer- 
ence of members of the committees. 
This lack of interest is shown by the 
small attendance at the hearings. 
Scarcely are there more than two or 
three Senators present as Senator 
Couzens bravely carries on. And gen- 
erally their attitude is listless almost 
to the point of drowsiness. The Sena- 
tors present to keep Senator Couzens 
company are usually Brookhart of 
Iowa, Keen of New Jersey, and How- 
ell of Nebraska. Occasionally Senator 
Brookhart will become galvanized into 
action and burst forth against points 
made by railroad interests, for Sena- 
tor Brookhart, like many of his col- 
leagues, is fearful that the legislation 
would harness competition too much, 
to the advantage of the rail carriers. 

Actually, motor bus interests them- 
selves are not hostile to reasonable 
regulation, but the opposition against 
truck regulation, an entirely different 
and more complicated matter, is 
strong, and apparently will be suc- 
cessful so far as the present session 
is concerned, at least. It is claimed, 
however, if the bill were before the 
House, that body would pass it. This 
reckoning may be based on experi- 
ence with the Parker bill. But the 
Senate seems to be in an entirely dif- 
ferent frame of mind. 


William D. Loomis 


DETROIT, March 14—William D. 
Loomis, former vice-president of Gen- 
eral Motors Export Division, died here 
yesterday after a brief illness. He 
was about 57 years old. 

At the time of his death he was ex- 
port manager of H. M. Robbins Co., 
prior to which he held a similar posi- 
tion with Gray Motor Co., from the 
time of his leaving the corporation in 
1920. 
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GENERAL MOTORS CORPORATION 
CONDENSED CONSOLIDATED BALANCE SHEET 
DECEMBER 31, 1931 AND 1930 


ASSETS 


Current Assets: 


I inc ea wratctacdcatat Pacig uate e teres esate here daw whivectearateiacc mace $ 
U. S. Government securities at market..... 
Other marketable securities (short term)... 
yeneral Motors Management Corp. serial 
6 per cent debenture bonds, due March 
15, 1932 (in 1930, due March 15, 1931)..... 
Sight drafts with bills of lading attached, 
I INI 6.65 cain Gras a hie beceareinidisrersbiecrns 
NN III 5a 0's us dre ie sacaey aiesers Bie aa 
Accounts receivable and trade acceptances 
(less reserve for doubtful accounts: in 
1931, $2,324,511.32; in 1930, $1,599,419.46)... 





Inventories at cost or market, whichever 
I anak pale tea 45 gb da kh Saas hed ew bine 
I CINE ois acticin wei cewsdaenscoes 
TR OROR QURPORE GOREER oink co cccawacedicavarn $ 
Investments: 
Subsidiary and affiliated companies not 
consolidated, and miscellaneous .........$ 


General Motors Management Corp. serial 
6 per cent debenture bonds, due’ subse- 
Ee Se ee ND Kc cancccaneavmcebeSaes ee 

General Motors Corp. capital stock held in 
treasury for corporate purposes (in 1931, 
301,322 shares common, _ $10,048,112.56; 
27,322 shares $5 series no par preferred, 
II a sigs ees er ars are are sel hacen were 


Dec. 31, 1931 


119,842,358.05 
74,615,058.90 
10,571,701.93 


3,125,000.00 


6,079, 681.32 
3,514,559.68 


i) 
v2) 


30,263, 463.: 


106,471,331.79 
4,019,424.02 


358, 502,579.07 








211,548,200.02 


» 
» 


875,000.00 


12,512,536.92 


Dec. 31, 1930 
$ 145,713,657.19 
33,037,723.34 
285,690.93 
7,000,000.00 
6,707,616. 21 
3,587,079.44 
28,965,095.57 
136, 298,890.98 
3,221,742.31 


$ 364,817,495.97 


$ 207,750,253.07 


43,000,000.00 


12,019, 631.87 





Total investments 


Fixed Assets: 
Real estate, plants, and equipment ........ $ 
I III oss. tu acasw arses @wlnsbiere Sone eee 
Goodwill, patents, etc. 


263,935, 736.94 


604,100,810.42 
21,788,939.06 
51,939,156.67 


$ 262,769,884.94 


$ 614,030,329.31 
22,246, 234.33 
51,949,114.66 





Total fixed assets $ 


677,828,906.15 


$ 688,225,678.30 





OP ERE PERO ES 66.00 o:ccee ae nits 0:050:0:0's.0.05:5 ne epg eeO Re 


LIABILITIES, RESERVES A 
Current Liabilities: 
Accounts payable 
Taxes, payrolls and sundry accrued items.. 
United States and foreign inccme taxes.... 
Employees’ savings funds, payable within 

IT Se PI ea OMT tT ee 
Contractual liability to General Motors 

Management Corp., due March 10, 1932 

(in 31930, due March 10, 1981) 2... 
Accrued dividends on preferred capital stock 


ND CAPITAL 
Dec. 31,1931 
33,671,795.81 
16,171, 229.33 
14,339,500.65 


14,875,636.70 


3, 965,688.30 
1,562,805.00 


$1,315,813,059.21 


Dec. 31, 1930 

$ 26,975,870.95 
17,915,047.64 
17,013, 276.00 


12,142,368.99 


8,170,557.88 
1,562,738.31 





$ 83,779,859.77 


$ 218,656,021.41 
7,995,012.50 


,326,508.93 
,809,981.43 


32 
5 





Total current Habilities: ........cccecscceses $ 84,586,655.79 
Reserves: 
Depreciation of real estate, plants and* 

I og dian aieuicins aNaien k erealecar bia eicble led vie it ae $ 241,472,694.11 
Employees’ investment fund ................ 6,830,260.00 
Employees’ savings funds, payable subse- 

I II, IE 266 as ocgid a bcn nie ee se ence 31,231,137.60 
Sundry and contingencies ...... 2.2.6.0... 10,006,511.72 

OTR MORGEVOR. 6 ccc. ic ticec cs ccsecsccanccc BOR eeOOm ae 

Capital Stock and Surplus: 
Capital stock of General Motors Corp.: 

Preferred, no par value (authorized, 


6,000,000 shares; issued, 1,875,366 shares 
of $5 series) 
Common, $10 par value (authorized 75,- 
000,000 shares; issued, 43,500,000 shares) 


187,536, 600.00 


435,000,000.00 


$ 264, 787,524.27 


$ 187,536,600.00 


435,000,000.00 





"EOGGE GRDUAGL BOGE occiccicsieescccsnessece 


Interest of minority stockholders in sub- 
sidiary companies with respect to capi- 
Me SRM MND: a5oc.56 cece eee pcncescerenees 
eT ee er eee 


622,536,600.00 


2,336,880.76 
301, 266,482.18 


$ 622,536,600.00 


443,800.00 
334, 265,275.17 





Total capital stock and surplus .......... 


CAPITAL 


$ 926,139,962.94 
TOTAL LIABILITIES, RESERVES AND 


$1,300, 267,222.16 


$ 967,245,675.17 


$1,315,813,059.21 
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G. M. Increases 
Share of Market 


(Continued from page 465) 


investment in Adam Opel, A.G., Rus- 
selsheim, Germany, through the pur- 
chase of the 20 per cent minority in- 
terest outstanding, resulting in the 
corporation’s now owning this prop- 
erty in its entirety. e 

Adjustments amounting to $20,574,- 
514 made in the investment account 
are almost entirely of two classes of 
items. First, the provision for con- 
tingent foreign exchange losses due 
to revaluation of net working capital 
abroad to a dollar-value basis, and, 
second, revaluation of the securities 
of the General Exchange Insurance 
Corp. on account of writing such se- 
curities down to market values as of 
Dec. 31, 1931. This is the first time 
for five years that the corporation 
has had to revalue its overseas in- 
vestments, although conducting a to- 
tal of $921,074,000 worth of business 
during that period. 

The report shows that General Mo- 
tors secured the highest percentage of 
the total passenger car business in its 
history, it being 43.3 per cent in 1931, 
as compared with 34.5 per cent in 
1930. 

In its operating report, the com- 
pany also mentions the sale of the 
National Plate Glass Co. on July 1 to 
Libbey-Owens-Ford Glass Co. It also 
mentions the consolidation of General 
Motors (Australia) Pty., Ltd., with 
Holden’s Body Builders, Ltd., on May 
1, forming General Motors-Holden’s, 
Ltd. 


Buick Begins 
Big Sales Push 


Buick’s spring sales and advertising 
program now under way is the most 
comprehensive in the history of the 
company, according to C. W. 
Churchill, vice-president in charge 
of sales. Newspapers, magazines, 
radio, outdoor posters, direct mail, 
window displays and Western Union 
messenger service are being utilized 
in getting to the public the Buick 
Motor Company’s spring sales mes- 
sage. 

The campaign opened on Sunday 
evening, March 13, when a special 
message having to do with Buick’s 
low-priced Series 50 models was 
broadcast over a coast-to-coast net 
work of radio stations. Similar radio 
announcements were carried in the 
program of Sunday, March 20. 


Lumen Buys Buffalo Bronze 
The Lumen Bearing Co. purchased at 
public auction on March 3 the plant, 


equipment, supplies, patents, etc., of 
the Buffalo Bronze Die Cast Corp. 
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Wall Street Sees 
Control by Willys 


Preferred Stock Proviso 

May be Invoked if 

Next Common is Passed 
(Continued from page 465) 


pany and he and his associates own 
the majority of the preferred shares. 
However, this group in July, 1929, sold 
about 700,000 shares of their common 
stock holdings to a syndicate which 
included Field, Glore & Co., George M. 
Jones of Toledo, and C. O. Miniger, 
president of the Electric Auto-Lite 
Co. 

The common stock at that time had 
a market value of about $25 a share. 
It closed yesterday on the New York 
Stock Exchange’at 15. No dividends 
have been paid on this stock since July 
of last year and it is not expected that 
payments will be resumed in time to 
preserve the voting control for the 
holders of this stock. 

Mr. Willys and associates are still 
the dominant interests in the manage- 
ment, as they have been all along, 
even since the sale of a large part of 
their common stock interest to the 
Field, Glore-Jones- Miniger group. 
However, it is considered of special 
interest at this time that the stock- 
voting powers are likely to be returned 
to the Willys interests. 

Mr. Willys has been associated with 
the company since 1908. He was orig- 
inally a bicycle manufacturer and be- 
came a factor in the automobile indus- 
try by organizing the American Motor 
Car Sales Co. He reorganized the 
Overland company early in 1908 and 
developed the property rapidly. Soon 
after the reorganization the company 
was producing at the rate of 5000 cars 
annually, which at that time was 
large-scale production. The company 
has for many years been one of the 
most important units in the industry. 


Heavy Charges Boost 
Loss to $14,000,000 


TOLEDO, March 16—Willys-Over- 
land Co. and subsidiaries for year 
ended Dec. 31, 1931, show loss of 
$1,892,260 after expenses, interest, de- 
preciation and amortization but be- 
fore extraordinary charges. 

After special charges, including 
write-offs of $6,125,489 for plant, 
equipment and tools, $2,683,724 for 
inventories, commitments and con- 
tingencies, $2,098,250 on investments 
in and advances to foreign and do- 
mestic affiliated companies, and other 
deductions there was a net loss of 
$14,021,244 before preferred dividends 
and exclusive of $407,541 discount on 
preferred stock purchased for retire- 
ment. 

In year ended Dec. 31, 1930, com- 
pany reported net loss of $7,588,392 
after depreciation, inventory adjust- 
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ments, interest, shrinkage in book 
value of common shares of controlled 
and other companies and after pro- 
visions for possible losses on non-cur- 
rent models and obsolete material. 

Current assets as of Dec. 31, last, 
including $1,381,593 cash and time 
certificates of deposit, amounted to 
$7,944,741 and current liabilities were 
$3,123,974. 

Profit and loss surplus as of Dec. 
31, last, was $7,027,713 comparing 
with $21,097,881 at end of Dec., 1930, 
a decrease of $14,070,168. 


Willys is Unwilling 
To Reenter Business 


PHILADELPHIA, March 17—When 
John North Willys, now in Warsaw 
serving as U. S. Ambassador to Po- 
land, was in New York last January, 
he emphatically dened any intention 
of resuming his manufacturing ac- 
tivities. 

“T have devoted most of my life to 
the business and enjoyed it tremen- 
dously, but I have other work to do. 
I do not see any reason why I should 
change my mind on this point,” he 
said. 


Chamber Seeks 
Sales Tax Data 


NEW YORK, March 16—Suggestions 
for administering the proposed Fed- 
eral general sales levy on products of 
the motor industry in the event of its 
enactment, were sought today from 
manufacturers by the taxation com- 
mittee of the National Automobile 
Chamber of Commerce. 

All automobile, parts and accessory 
makers were requested by the Cham- 
ber to consider the effect which adop- 
tion of the proposed levy would have 
upon their business operation. 


Michigan Registration 
Above January Mark 


DETROIT, March 16—Registrations 
of passenger cars in Michigan dur- 
ing February totaled 4230, a slight 
increase over January, but a decrease 
of over 45 per cent from the Febru- 
ary, 1931, figure. The following 
makes showed gains over the same 
month a year ago: Cadillac, LaSalle, 
Chrysler, DeSoto, Essex, Graham, 
Hudson, Hupmobile, Lincoln, Pierce- 
Arrow, Plymouth, Reo and Stude- 
baker. Ford registered a total of 
329 against 555 in January and 2976 
in February a year ago. Chevrolet 
was first on the list with 1322, a de- 
crease of 11 per cent from the Janu- 
ary total and a decrease of 24 per 
cent from February, 1931, figure. 

Total commercial registrations 
were 451 as compared with 476 in 
January and 794 in February last 
year. Ford was first with 171, Chev- 
rolet second with 169 and Interna- 
tional third with 26. 


























































Service Sales 


To be Promoted 


Chevrolet Plans 
Intensive 10 Weeks’ 
Campaign Nationally 


DETROIT, March 17—A special serv- 
ice and accessory selling campaign of 
interest to the more than 4,000,000 
Chevrolet owners in the United States 
is to be launched on a national scale 
by Chevrolet dealers beginning March 
28, M. D. Douglas, general parts and 
service manager of the Chevrolet Mo- 
tor Co., has announced. 

Some vital operation, ranging from 
brake adjustments to wheel alignment 
and complete tightening of every part 
of the chassis, is to be offered by the 
dealers at sizable reductions from the 
flat rate charge, for a period of one 
week only during the campaign. Ten 
such featured services, all having to 
do with appearance and performance, 
are in the campaign, which extends 
over a period of 10 weeks. 

National newspaper advertising, as 
well as special newspaper campaigns 
for the dealer’s local use, are to pub- 
licize the event and the featured serv- 
ices each week. Radio announcements 
on a national and local scale also are 
to be used. 


Gets Locomotive Order 


CLINTONVILLE, WIS., March 14— 
The Four Wheel Drive Auto Co. has 
received a repeat order from the 
Sunning Railway in southern China 
for a fourth gasoline locomotive for 
short line service. The unit is pow- 
ered with a 6-cyl. engine driving 
through a special transmission to four 
driving wheels. The transmission is 
provided with a high speed reverse 
that permits operating the locomotive 
with equal speed in either direction. 
Railroad type airbrakes are supplied. 
The order was booked by the FWD 
distributor in Hongkong, Edward 
Mow Fung. 


Fairbanks Reports Loss 


CHICAGO, March 14— Fairbanks, 
Morse & Co. reports operating loss for 
1931 of $3,012,850 and net loss after 
inventory write down and provision 
for income of subsidiary of $5,168,- 
054. For 1930 the company reported 
operating income of $641,729 and net 
income of $821,612. 


Federal Shipments Up 


DETROIT, March 15—Federal Motor 
Truck Co., Detroit, has reported that 
shipments of Federal trucks in Feb- 
ruary showed a 225 per cent increase 
over January, according to Henry 
Krohn, vice-president in charge of 
of sales. 
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Business in Brief 


Written by the Guaranty Trust 
Co., New York, exclusively for 
Automotive Industries 


NEW YORK, March 16—Some lines 
of trade were moderately stim- 
ulated last week by the colder 
weather, although the severe storms 
in some sections of the country re- 
tarded business. In general, retail 
trade has not increased, and both 
wholesale and retail activity is 
below that a year ago. 


NEW YORK BUSINESS 


There was little change in the 
level of factory employment in New 
York State during February. The 
index of employment stood at_ 65, 
the same as for the preceding 
month; but the index of payroll 
totals declined from 55 to 54. There 
was a slight seasonal improve- 
ment in the clothing industry in 
New York City. 


DEPARTMENT STORE SALES 


The index of department store 
sales compiled by the Federal Re- 
serve Board for February stood at 
79, as against 79 for the preceding 
month and 81 for December. The 
value of sales during February was 
16 per cent below that a year ago. 


CAR LOADINGS 


Railway freight loadings during 
the week ended Feb. 27 totaled 
535,498 cars, which marks a de- 
crease of 37,108 cars below those 
in the preceding week, as a result 
of Washington’s birthday holiday, 
a decrease of 145,723 cars below 
those a year ago and a decrease of 
364,000 cars below those two years 
ago. 


CRUDE OIL OUTPUT 


Average daily crude oil produc- 
tion for the week ended March 5 
amounted to 2,140,850 barrels, as 
against 2,138,150 barrels for the 
preceding week and 2,156,700 barrels 
@ year ago. 


BITUMINOUS COAL 


Production of bituminous coal 
during the week ended Feb. 27 
totaled 6,295,000 tons, as against 
6,630,000 tons during the preceding 
week and 7,455,000 tons a year ago. 
Production of anthracite coal to- 
taled 1,018,000 tons, as against 874,- 
000 tons during the preceding week 
and 1,133,000 tons a year ago. 


FISHER’S INDEX 


Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended March 12 stood at 63.3, as 
against 62.9 the week before and 
63.7 two weeks before. 


' 
STOCK MARKET 


The stock market last week was 
irregular and dull. No definite trend 
was noticeable until Friday, when 
prices turned sharply downward. 
The market was influenced little 
by the improvement in sterling and 
the reduction of the discount rate 
of the Bank of England from 5 to 
4 per cent. Net price changes dur- 
ing the week were narrow and ir- 
regular. 


RESERVE STATEMENT 


The consolidated statement of the 
Federal Reserve banks for the week 
ended March 9 showed increases of 
$22,000,000 in holdings of bills bought 
in the open market and of $25,000,- 
000 in holdings of Government se- 
curities. Holdings of discounted bills 
decreased $80,000,000. The reserve 
ratio on Feb. 9 was 68.8 per cent, 
as against 68.1 per cent a week 
earlier and 68.0 per cent two weeks 
earlier. 
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Swedish Company Formed 


A company called Aktb. Ljungstroms 
Automobildelar recently was estab- 
lished in Stockholm for the purpose 
of developing and exploiting a new 
type of front drive for motor vehicles 
as well as a synchronized gear box 
with a free-wheeling attachment and 
an over-drivée effect which have been 
invented by Dr. Birger Ljungstrom, 
Stockholm, according to advices to the 
Automotive Division of the Depart- 
ment of Commerce from Trade Com- 
missioner Dahl, Stockholm. 

The company is to be capitalized 
at not less than 400,000 crowns and 
not more than 1,200,000 crowns, and 
will either sell licensing rights or start 
manufacturing the Ljungstrom auto- 
mobile. The manufacturing rights in 
the Scandinavian countries for the 
gear box invented by Dr. Ljungstrom 
already have been purchased by Kop- 
ings Mekaniska Verkstad, Koping, 
which was established in 1856, is 
capitalized at 540,000 crowns, and 
manufactures machine tools, special 
machines, gears, car axles and cast- 
ings. 


Offers New Luggage 
Carriers 


FOSTORIA, OHIO, March 14—The 
Fostoria Pressed Steel Corp. an- 
nounces an addition to its line of lug- 
gage carriers, known as the Presteel 
Classic. While lower in price, it is 
built to the same specifications as the 
Presteel Imperial. It is made of 
heavy-gage sheet steel and finished in 
two coats of black baked enamel. 

The cover has one _ continuous 
piano-type hinge, and there is a rub- 
ber strip between cover and body. The 
bottom is of 5-ply veneered wood, 
water-proofed, and in the de luxe 
model the lining is of heavy fiber. 
The standard model is finished in plain 
black enamel, except for’ the 
chromium-plated locks, while the de 
luxe model has chromium-plated bands 
and modernistic chromium - plated 
locks. 


AP Will Plate 
With Cadmium 


TOLEDO, March 14—Cadmium finish 
will be applied hereafter to all AP 
mufflers, according to a recent an- 
nouncement by Associated Parts, Inc. 
This feature is said to be especially 
valuable on the seacoast where salt 
air from the ocean hastens corrosion. 


Seaman Recalls Workers 


MILWAUKEE, March 14—Approx- 
imately 200 employees were called 
back to work during the first week of 
March by the Seaman Body Corp., 
manufacturing all inclosed bodies for 
the Nash Motors Co., Kenosha, Wis. 
The payroll is now somewhat above 
2000, all working full time, 5% days 
a week. Further acceleration of pro- 
duction is expected shortly. 












Steel Market 


Is Puzzling 


Buyers and Sellers 
Stand to Benefit 
From More Demand 


NEW YORK, March 17—Steel mar- 
ket prospects at this time present to 
the buyer much of the perplexities of 
a picture puzzle. Ordinarily, when 
he sets out to contract for steel, he 
welcomes lack of company. Bulge in 
demand and rising prices usually go 
hand in hand. Between the lines of 
the leading steel producers’ annual 
report, which was made public this 
week, is to be read very clearly, how- 
ever that any appreciable increase in 
demand at this time would work in 
favor of the steel buyer no less so 
than of the producer. A more satis- 
factory volume of demand would yield 
fair profits at prices that at the pre- 
vailing operating rate entail losses. 
Steel mills have more to gain from 
more adequate utilization of capacity 
than from stop-loss mark-ups of 
prices while less than one-third of it 
is engaged. Paradoxical as it may 
seem, steel buyers and producers, 
therefore, béth stand to benefit from 
a return to more normal consumption. 
Gains in this direction continue to be 
made, but in rather homeopathic 
doses. 

Ford Motor Co. is reported to have 
placed orders for round lots of steel 
tubing and frame material, but Ford 
releases are still few and far between. 
Chevrolet and Plymouth continue to 
absorb routine tonnages. Quite a lit- 
tle strip steel has been taken of late 
by automobile lamp manufacturers. 
The market for second-quarter busi- 
ness in hot-rolled is irregular, some 
producers having reaffirmed current 
prices for second quarter, while others 
quote $2 per ton higher prices to all 
but the largest consumers. The ad- 
vance in steel-bar prices, however, is 
generally adhered to. 

Pig ltron—Demand from automotive 
foundries continues light. There is much 
talk of heavy tonnages of malleable for 
brake drum and hub units being on the 
Ford buying program, but so far none of 


this business has materialized. The mar- 
kets generally are unchanged. 


Aluminum—Dull and unchanged. 


Copper—Since the domestic and foreign 
producers have patched up an agreement 
to curtail production to 20 per cent of ca- 
pacity, the domestic market wears a 
slightly better face. Custom smelters of- 
fered metal for nearby and second-quar- 
ter shipments at 6 cents, delivered Con- 
necticut Valley, without uncovering very 
much demand, 


Tin—Straits tin was offered early this 
week at as low as 21% cents. Consumers 
bought moderately at this price level. 

Lead—The leading interest reduced the 
contract price for lead $2 per ton on 
March 15, making it 3.15 cents, New York. 

Zinc—Quiet. 


Olds Names Davis 


Joseph J. Davis has been appointed 
San Francisco zone manager for Olds- 
mobile. 
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Distinguished Group at Toronto Show 


A. F. Cunningham, president, Toronto Automobile Trade 


Association; Sir Dennistoun Burney, British) designer of the R-100 and a 


celebrated streamlined automobile; Roy D. K 


erby, president of Dominion 


Motors, Ltd., of Durant Motors of Canada, Ltd., and of the Reo Motor 


Car Co. of Canada, Ltd.; 


T. A. Russell, vice-president of the Canadian 


Automobile Chamber of Commerce and president of Wil'ys-Overland, 
Ltd., and of the Massey-Harris Co.; the Honorable Sir William Mulock, 
veteran Canadian administrator and chief justice of the province of 
Ontario; William C. Herring, general sales manager of General Motors of 
Canada, Ltd., and J. L. Stewart, general manager of the Canadian Auto- 
mobile Chamber of Commerce and manager of the Toronto Show. 

Sir William Mulock, a former postmaster-general of the Dominion, is 
credited with being responsible for the motorization of the Canadian postal 


service. 


He delivered the inaugural address at the show. Sir Dennistoun 


Burney’s streamlined car was an exhibit which attracted thousands of 


spectators. 





Lycoming Adds Engine 


WILLIAMSPORT, PA., March 15— 
Lycoming Mfg. Co. has added another 
model to its line of eight-cylinder en- 
gines for commercial vehicles, some- 
what smaller than the two models 
brought out a little over a year ago. 
The new engine is known as the Model 
HF; it has cylinder dimensions of 
3% by 4% in. (322 cu. in. displace- 
ment) and is rated at 105 hp. at 2800 
r.p.m. The compression ratio is 5.25, 
and the maximum torque is 225 lb.-ft. 
at 1200 r.p.m. 

While in most respects the design 
is identical with that of the larger 
eight-cylinder commercial vehicle en- 
gines, the cylinders are separate from 
the crankcase and made of chrome- 
nickel iron, and the water pump is dif- 
ferently located. The engine is fur- 
nished with an S. A. E. No. 3 flywheel 
housing with provision for a flange- 
type outboard starting motor. 


Aluminum Industries Profit 


CINCINNATI, March 15—Net profits 
of $134,142 in 1931, equal to $1.34 on 
the capital stock of the company, are 
shown in the annual report of Alumi- 
num Industries, Inc. This compares 
with $185,732.94 in 1930. 

The statement shows total current 
assets of $968,448.96, compared with 
current liabilities of $399,686.03 and 
total assets of $2,713,675.20. Net 
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sales for the year were $2,219,018.92, 
and profits from operation are given 
as $160,627.11. Net income was 
$134,142.63 and the earned surplus as 
of December 31 is given as $211,559.06 
after deduction of dividends amount- 
ing to $149,993.44, paid during the 
year. 


Arthur D. Ferguson 


NEW YORK, March 14—Arthur D. 
Ferguson, president of the Ferguson 
Publishing Co., publishers of Motor 
Record and Fleet Owner, died at his 
home in Yonkers yesterday. He was 
a native of Utica, N. Y., and came to 
New York in 1881. He is survived by 
a widow and two daughters. 


Century Lines Get Big 
Slice of Air Traffic 


CHICAGO, March 18—Century Air 
Lines, Inc., and Century-Pacific Air 
Lines, Ltd., affiliated divisions of the 
Cord Corp., together carried 1.2 per 
cent of all revenue air-line passengers 
in the United States during 1931, of- 
ficials of the company announced 
today. 

The two lines transported a total 
of 96,959 passengers during the year, 
despite the fact that Century Air 
Lines was in operation only little more 
than nine of the 12 months, and Cen- 
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tury-Pacific less than six. Century 
Air Lines started operations March 
23, and Century-Pacific, July 3, 1931. 
This figure compares with 457,340 
passengers announced by the Depart- 
ment of Commerce as the 1931 total 
for the entire country. 

During the last six months of 1931, 
when both Century lines were in full 
operation, they carried, together, 30.5 
per cent of all revenue passengers in 
the United States, or 80,512 of the 
263,689 total for that period. 

Century Air Lines, the Middle West 
unit, carried 52,323 revenue passen- 
gers during 1931, and Century-Pacific, 
on the West coast, carried 44,636. 


Reo Truck Sales Up 


DETROIT, March 15—In 43 states, 
comprising 85.64 per cent of the do- 
mestic truck market, February retail 
deliveries of new Reo speedwagons 
and trucks are 34 per cent ahead of 
January, according to Reo Motor Car 
Co. This is the seventh consecutive 
month that Reo’s commercial sales 
have been ahead of the same month 
last year. 


Casing Shipments 
Above December 


But January 
Figure is 13% 
Below Last Year 


NEW YORK, March 14—Shipments 
of pneumatic tire casings during 
January totaled 3,253,086, according 
to the Rubber Manufacturers Asso- 
ciation. This shows an increase of 17 
per cent over December, when ship- 
ments were 2,781,295, but is 13.1 per 
cent below January of last year when 
shipments were 3,744,349. 

Production during the month was 
3,462,485, an increase of 31 per cent 
over the December production of 
2,643,221. This is 5.8 per cent below 
the January figure of 1931, which was 
3,674,628. As a result of the excess 
of production over shipments, inven- 
tories as of January 31 increased to 
7,911,771, as compared with 7,774,720 
in December, or an increase of 1.8 per 
cent. This compares with inventory 
of January 31, 1931, of 8,957,308, 
showing a decrease of 11.7 per cent. 

Consumption of crude rubber dur- 
ing the month of February, as shown 
by the Rubber Manufacturers Asso- 
ciation report, was 30,011 long tons. 
This compared with 27,962 long tons 
in January, ard with 28,797 in Feb- 
ruary of last year. 

Imports of crude rubber during the 
month were 30,456 long tons or 2.4 
per cent under January, and 16.6 per 
cent under February of 1931. Crude 
rubber on hand as of February 29 is 
estimated at 322,117 long tons, com- 
pared with 322,860 as of January 31. 
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+ + CALENDAR OF COMING EVENTS + + 














SHOWS 


Berne, Switzerland, Automobile. Mar. 11-20 
National Aircraft, Detroit, Mich..Apr. 2-10 


FOREIGN SHOWS 
Lyons, chee Passenger and 


COMMOTCIAL .ccssicccccceces Mar. 17-20 
Geneva, Switzerland, Passenger 
and Commercial .......... Mar, 11-20 
Vienna, Passenger and 
COMMOTCIAL cecccccccececse Mar. 13-20 
Tel a. Palestine (Levant 
Siatod ec qnanicabere tone Rasa uielenti April 7-30 
a “international a 
LLL LOL ELD pril 12-27 


Zagreb, “Tugosiavia, pene 
Sal April 23-May 2 
eam, "heed, Siemtres re 


SE adihi Gkbabe ike n-aene eeaeu May 1-8 
Dublin, Commercial ............ May 4-7 
Budapest, International Fair...May 7-16 
Belfast, Commercial ........... May 25-28 
Bordeaus, VOIP ..ccccccecvcccec June 
Cork, Commercial ....ccccececs June 
Inverness, Commercial ........ June 21-24 
Southampton, Commercial ..... July 5-9 


Llandrindod, Wales, 
Commercial 

London, Olympia Show Oo 

Glasgow, Scottish iioher Show..Nov. 11-19 


CONVENTIONS 
Southern Automotive Jobbers 
Apno., AtBRtA, GO. occcccce Mar. 16-19 
Society of Automotive Engineers 
(Aeronautic Meeting), Detroit. April 5-6 
American heats a Be Society, Annual Meet- 
ing, New Yo = RES Apr. 27-29 
American Society Mechanical En- 
gineering (Management Div.) 


PGE 6.0.04.9.000000000620% May 2-6 
American Gear Manufacturers 

Asso., Sixteenth Annual Meet- 

ing, DREN oonccscacccces May 12-13 
U. S. Chamber of Commerce, 

San Francisco, Calif........ May 16-20 
National Battery Mfrs. Asso., 

> [et May 19-20 


American Society Mec. Eng. (Natl. 

Aeronautic Meeting) ays ey -June 6.8 
American Society Mec. Eng.(N 

Oil hag Gas Meeting) State Col. 

BARE. PR. oacccccccvcccocscccs June 8-11 
Nations Safety Council, Wash- 

ington, ee 6akssnndeeeeews Oct. 3-7 





Lauds Arkansas Move 


NEW YORK, March 14—Roy D. 
Chapin, chairman of the board of 
Hudson Motor Car Co., and chairman 
of the Taxation Committee of the Na- 
tional Automobile Chamber of Com- 
merce, has issued a statement com- 
menting favorably upon the new 
emergency regulation recently put 
into effect by the State of Arkansas, 
permitting the sale of motor vehicle 
license plates on the time payment 
plan. This is the first time that such 
a practice has been permitted by any 
state. Mr. Chapin declares that the 
need for such a rule should give pause 
to any proposals to increase the mo- 
tor vehicle tax burden at this time. 

He regards this measure as a 
recognition of the economic impor- 
tance of the motor vehicle and the de- 
pendence of a large portion of busi- 
ness upon it. The plan permits a mo- 
tor vehicle owner to register his 
vehicle for one-quarter of the year at 
a time by paying one-quarter of the 
annual registration fee. When this is 
done, he receives a sticker for his 
windshield instead of the usual license 
plate. This practice can be carried 
out for the remainder of the year for 
the car owners who are hard pressed 
financially. 


Petroleum Imports Up 


NEW YORK, March 15—Imports of 
petroleum at the principal ports of 
the United States for the month of 
February have been estimated by the 
American Petroleum Institute at 253,- 
827 bbl. daily. This compares with 
the daily average of 207,742 bbl. for 
the month of January. 

Imports for the week ended March 
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5 are placed at 228,143 bbl. daily, com- 
pared with a daily average of 311,429 
bbl. for the week ended Feb. 27. 

Stocks of gasoline at bulk terminals 
and in transit, east of California, for 
the week ended March 5, totaled 13,- 
525,000 gal., as compared with 13,459,- 
000 gal. for the previous week, and 
with 13,149,000 gal. for the week 
ended March 7, 1931. 


Horace E. Whitney 


CAMBRIDGE, MASS., March 14— 
Horace E. Whitney, ’ president and 
general manager of the Dover Stamp- 
ing and Mfg. Co., died here last week. 
Mr. Whitney was a member of the 
third generation active in the com- 
pany’s affairs since its establishment 
98 years ago. He is survived by three 
sons who are planning to carry on the 
business. 


Wisconsin Law Upheld 


MILWAUKEE, March 14—Motor 
trucks engaged in interstate com- 
merce must be licensed in Wisconsin 
if they operate on Wisconsin high- 
ways, the Supereme Court of Wiscon- 
sin says in upholding in every par- 
ticular the constitutionality of the 
Wisconsin motor truck license law of 
1931. Suit was brought by a number 
of Illinois trucking concerns to enjoin 
the state from enforcing the law. The 
court approves the principle that 
users of the public highways, al- 
though engaged in interstate com- 
merce, are subject to regulations by 
the state to insure safety and con- 
venience and the conservation of the 
roads; that such users may be re- 
quired to contribute to the cost and 
upkeep of these highways, and that 


common carriers for hire which make 
the public highways their place of 
business may properly be charged an 
extra tax for such use. 


Dyneto Automatic 


Starting System 


SYRACUSE, N. Y., March 14—Owen 
Dyneto Corp. of this city has placed on 
the market an automatic starting switch 
and relay whereby the electric starter 
is automatically connected to the car 
battery when the ignition switch is 
turned on. The system has the ad- 
vantage, according to the manufac- 
turers, that if the engine stalls for 
any reason, the starter will im- 
mediately restart it, provided the 
ignition switch is on. It is pointed 
out that this non-stalling feature is 
of particular importance in connection 
with cars equipped with free-wheeling 
units, owing to the greater tendency 
of engines to stall on such cars. 


Shaler Adds Line ~ 


WAUPUN, WIS., March 14—The 
Shaler Co., manufacturing vulcaniz- 
ing equipment and other automotive 
specialties, is further extending its 
activities and lines by undertaking the 
manufacture of a new wax finish. 
The wax is made in liquid form and is 
sprayed on with a small gun. The 
new product will be marketed through 
the nation-wide tire and repair serv- 
ice recently established by the com- 
pany. 


McQuay Profits Up 


NEW YORK, March 14— McQuay- 
Norris Mfg. Co. reports net profit, 
after all charges, for the year ending 
Dec. 31, 1931, of $472,629. This is 
equivalent to $4.13 a share on capital 
stock and compares with earnings of 
$469,616 or $4.03 a share for the 
previous year. 


Reduces Share Value 


NEW YORK, March 15— North 
American Aviation, Inc., a holding 
company, has altered its capital 
structure so that instead of having 
2,118,959 shares of no par value held 
on their books at $12.50 per share, this 
capital stock will have a par value of 
$5 per share. 


Gillette Plans Expansion 


EAU CLAIRE, WIS., March 14—The 
Gillette Rubber Co. is contemplating 
the expenditure of approximately 
$100,000 for new structures and ma- 
chinery in the tube department for 
application of newly developed manu- 
facturing processes. Work has been 
completed on the installation of a new 
2100-hp. boiler and underfed stoker 
equipment at cost of $50,000. Present 
needs are about 1800-hp. 
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For Your Own 


PROTECTION 
and 
PROFIT 


purchasing cutters for use on your 

Fellows Gear Shapers, it is wise 
economy to standardize on ORIGI- 
Insist on NAL FELLOWS GEAR SHAPER 
CUTTERS. Bysodoing, you protect 
your profits, and reduce the chances 


O Pg [ c. j N A | for loss that might occur by using in- 


ferior cutters. 


i F [ [ O \WV S The first cost of a cutter is inconse- 


quential compared with results. One 


GEAR SHAPER day’s trouble in your gear cutting de- 

partment, due to the use of faulty cut- 
CUTTERS ters, could easily more than offset any 
saving you might make by using cut- 


ters that are not up to Fellows Gear 
Shaper Company standards. 


With Original Fellows Gear Shaper 
Cutters QUALITY comes first. They 


must make good or we do. 


THE FELLOWS GEAR SHAPER 
COMPANY, 78 River Street, Spring- 
field, Vermont; 616 Fisher Building, 
Detroit, Michigan. 


























FELLOWS 


GEAR SHAPERS 
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Six Spindle Bar and 
Chucking. Machines 


The Cleveland Automatic Machine Co., 
Cleveland, Ohio, has added a six-spin- 
dle bar and chucking machine to their 
line of multiple four-spindle machines, 
embodying the same principles in de- 
sign and construction. The machines 
are built in the following sizes and 
can be arranged for either belt or 
motor drive: Bar—%-in., 1%4-in. and 


1%-in.; Chuckers—4%-in. and 6%4-in. © 





The customer is offered a choice of 
air, hydraulic or mechanical chuck- 
ing, either of which can be full auto- 
matic or hand controlled. A distinct 
feature of air control is offered in the 
single air valve of Cleveland design 
which permits one chuck to be opened 
and closed for loading, maintaining a 
constant pressure in the other cylin- 
ders. 

A disk type clutch mounted in each 
spindle drive gear permits starting 
and stopping of the spindles in the 
loading position by means of a spider 
mounted on the hollow supporting 
shaft which engages the flange on the 
clutch thimble as the spindle turret is 
indexed into position and is actuated 
by a pull bar controlled by cams on 
the operating drum. 

The tool turret, cylindrical in form, 
is supported in the wide bearing of the 
turret housing and is arranged for six 
tool positions. It is actuated by cams 
on the operating drum, acting direct 
on the cam roll inserted in the per- 
iphery of the tool turret, providing di- 
rect action against the thrust of the 
cutting tools. 

An auxiliary turret, hexagon in 
form, is inserted in the center of the 
main tool turret and supported on a 
hardened and ground steel sleeve 
which passes through the axis of the 
tool turret and into the work spindle 
turret, affording six extra independent 
tool positions for end cutting tools. 

Tee slots are cut lengthwise in the 
six stations, providing longitudinal 


March 19, 1932 





adjustment and positive alignment 
with the work spindles. 

Threading and reaming spindles are 
accelerated and operate independent of 









the tool feed, being controlled by in- 
dividual levers fulcrumed from the 
master bracket bolted in the bed of 
the machine and actuated from cams 
fastened to the operating drum. 

Two independent cross slides are 
provided, one each for the lower front 
and rear stations. Provision is also 
made for two double top slides, which 
are mounted on the work slide turret 
cap, one slide working in conjunction 
with the upper rear and top stations 

(Turn to page 476, please) 





Improved Gas-Fired 


Forge Furnace 

An improvement in gas-fired forge 
furnace practice is claimed by the 
Surface Combustion Co., Toledo, Ohio, 
by the application of diffusion com- 
bustion which they have recently de- 
veloped. 

In diffusion combustion, gas and 
air are maintained in separate layers, 
and combustion proceeds only at the 
flame boundaries. No actual mixing 
of the gas and air takes place except 
at these boundaries. By segregating 
the lowermost layer of gas, causing it 
to sweep over the work laying on the 
hearth, it is possible to completely 
blanket the work from the effects of 


It only remains for a means to expe- 
dite the hot forming operation in the 
forge shop, so as to reduce the time 
of exposure of the hot steel from the 
time_it leaves the furnace until it is 
completely formed. This is a mechan- 
ical operation, the improvement of 
which must be left to those best capa- 
ble of accomplishing it. 

In addition to making possible the 
protection of the steel, diffusion pos- 
sesses other valuable characteristics. 
By this method, the hydrocarbons of 
the fuel gas are quickly heated to 
high temperature in the absence of the 
necessary air for combustion. This 
results in the liberation of large 
amounts of fine particles of carbon 
which float in the flame and absorb 





the superimposed layers of air and 
products of combustion. Correct ra- 
tios of carbon-monoxide to carbon-di- 
oxide can be maintained and condi- 
tions produced wherein the elevated 
temperatures of forging the steel it- 
self can be treated without oxida- 
tion. 

Utilizing this process the steel comes 
from the furnace free from oxide. 
Nevertheless, the steel oxidizes very 
rapidly when exposed to the air in the 
process of shaping. The scale so 
formed, however, is very light and 
peels off readily. The total amount of 
scale formed has been considerably re- 
duced and due to its thinness, the 
abrasive effect on the die is greatly 
reduced. 


heat from that part of the gas which 
is actually in combustion. The result 
is that these particles of carbon become 
intensively heated, and they in turn, 
radiate their heat back into the work. 
This progressive burning of the fuel 
also results in a long flame which is 
uniform in its intensity throughout 
its length. Thus, uniform tempera- 
ture distribution in the furnace is ob- 
tained. 

Uniform radiation offers the advan- 
tage of temperature control from any 
selected point in the furnace. In or- 
der to do this, the thermocouple must 
be placed on the hearth parallel to the 
work, so that it will be affected by the 
temperature of the work immediately 
adjoining. 
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A New World of Uses 


And a new world of users! Such essentials as household utilities, 
ago hardware items, and many others would never have 


been produced sO efficiently—if it hadn't been for Cold Rolled 
Strip Steel. New products to which Cold Rolled Strip Steel is 
bs better adapted are being ‘‘discovered”’ almost daily. “American 
Quality’ Cold Rolled Strip Steel is adaptable to nearly every 
T F FE L process of stamping, drawing and rolling. In the complete ‘ Ameri- 
can Quality” line you will find the exact analysis that will meet 
your requirements at substantial savings. 


AMERICAN STEEL & WIRE COMPANY 


208 South LaSalle Street, Chicago 


Pacific Coast Distributors. Columbia Steel Company, Russ Building, San Francisco 


SUBSIDIARY OF unrren US stares STEEL CORPORATION And All Principal Cities 
Export Distributors: United States Stee! Products Company, New York 
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and the second slide for the top and 
upper front stations, affording six 
tool positions for forming, shaving or 
similar operations. 


Cincinnati No. | 
Vertical Miller 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio, now offers a new 
No. 1 Vertical Milling Machine, em- 
bodying many features, chief of 
which is complete “Dual Control.” It 
is now possible on this size of milling 
machine to completely control all 
movements, at both the front and rear 
normal operating positions. 

Rear hand adjusting cranks includ- 
ing automatic disengaging means are 
provided, for quickly making accurate 
cross and vertical hand adjustments 
with work and cutters in full view. 

Speed and feed changes are made 
by power, from either the front or 
rear. Sixteen spindle speeds ranging 
from 20 to 500 r.p.m. and table feeds 
ranging from % in. to 20 in. are avail- 
able. (A low and high series range 
of feeds are offered, as optional.) 
Higher spindle speeds can be supplied 
at a small extra cost. 





Knee construction with narrow 
guide and square gibbing provides an 
exceptionally rigid support for the 
saddle, preventing any tipping when 
the table and load are at the extreme 
position. 

A cutter coolant gear pump having 
a capacity of 8 gal. is supplied as 
regular equipment. The coolant drains 
through strainers from the table into 
the saddle through a large enclosed 
opening in the back side. A cored 
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passage in the saddle carries it over 
to a pocket on the side of the knee, 
from whence it drains straight down 
into the base through telescopic 
tubes. 

Machine range is: longitudinal 22 
in., cross 12 in., vertical 15 in. with a 
6 in. head travel. Weight: belt drive 
6050, chain motor drive 6150 lb. A 
3 hp. to 5 hp., 1750 r.p.m. motor is 
recommended. 


Stud Making Attachment 
for Landis Machine 


A new stud attachment developed by 
the Landis Machine Co., Waynesboro, 
Pa., for its %4-in. automatic forming 
and threading machine is claimed to 
give the machine a production rating 
of 200 to 500 per cent as a stud ma- 
chine. This high rating is attributed 
to the fact that the loading (and un- 
loading), pointing and threading op- 
erations are performed simultaneously 
at three separate stations. Another 
feature of the attachment is its ability 
to handle sheared blanks. 

The attachment consists of a hopper 
and a magazine. An agitator located 
at the base of the hopper insures an 
orderly and uninterrupted flow of the 
blanks to the magazine. From the 
magazine the blanks are fed, one at 
a time, to a slot through which they 
drop into an auxiliary magazine, which 
is a sectoral chamber that positions 
the blanks for transfer to the loading 
station of the turret. 

For the second operation, the semi- 
finished studs are stacked in the hop- 
per with their blank ends at the front. 

The pointing head takes care of any 
variations in the lengths of the blanks 
and insures studs of uniform length. 
It will also point blanks of uniform 
length with minimum amount of waste. 

The attachment is self-contained 
and can be applied quickly to machines 
in service. It is adjustable and will 
accommodate studs from %4 to % in. 
in diameter, from 1% to 6 in. in length 
and a 2%4-in. maximum thread length. 


New Purox Regulators 

The Linde Air Products Co., New 
York, N. Y., has recently introduced 
a series of new and improved Purox 
oxygen and acetylene regulators su- 
perseding its former line of the Purox 
Metal Master type. All Purox weld- 
ing or cutting outfits now include 
these new regulators where formerly 
Metal Master regulators were sup- 
plied. 









This series comprises six regulators, 
Nos. 33 and 34 for acetylene; Nos. 13, 


14, 23 and 24 for oxygen. All regu- 
lators in this series have the same 
general external appearance. The 
required volumes of oxygen and acety- 
lene essential for maintaining a 
neutral flame at the blowpipe tip are 
delivered to the welding or cutting 
blowpipe at uniform pressure. 

One of the outstanding design fea- 
tures is an accurate self-aligning 
valve of the nozzle and yoke type, in- 
suring sensitive action and freedom 
from leakage. 


Zeiss Universal Gear 
Testing Machine 


To meet the demand for precision 
testing methods in gear manufacture, 
the Carl Zeiss organization through 
its American’ representative, The 
George Scherr Co., Inc., N. Y., offers 
the Zeiss Universal Gear ‘Testing 
Machine. This equipment is designed 
to give readings accurate to the ten- 
thousandth of an inch on the follow- 
ing element of spur, bevel, helical, and 
worm gears: 

1. Circular pitch 

2. Eccentricity 

3. Tooth spacing 

4. Tooth thickness 





This machine comprises a heavy 
base with an upright column on which 
a slidable bracket carries a center ver- 
tically above a corresponding center on 
the base. The gear is placed between 
these two centers, where it can be re- 
volved to bring successive teeth into 
position for measurement. Opposite 
this column on the forward end of the 
base is the measuring slide, which 
is carried on a compound rest permit- 
ting rough adjustment in two direc- 
tions at right angles to each other. On 
that side of the measuring slide to- 
ward the gear, the slide carries the 
contact blades which engage the gear 
teeth. 

Although capable of a wide range of 
work, this machine is compact and 
readily portable. 
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